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“Built of the Best” 


Davis is another motor car builder who has built suc- 
cess and reputation on proved units, each the product of 
a specialist in its particular line. In following out this 
policy the importance of the part played by front 
and rear axles—the support and final drive—was fully 
realized. 

limken-Detroit Axles, the result of twenty years of 
striving to build still better axles, will be found under 
the Davis, as well as under thirty-two other sturdy lead- 
ers in the American passenger car field. 
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“e io The Waltham Scientific and Exclusive Process of 
Hardening and Tempering the Hair Spring in Form 
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HE Hair Spring is to the balance wheel of The genius of Waltham overcame this unknown fac- 
a watch what gravity is to the pendulum tor of irregularity in the Hair Spring by inventing and 


od a tlack patenting a process whereby the whole hair spring was 
‘ shaped to its ultimate use and kept in that perfect shape 

The Hair Spring is so extremely important in its while being hardened and tempered. 
mechanical functions that we afirm — a watch The over-coil called Breguet (after the name of its 
1S only as good as its hair spring. inventor) was a great invention of years ago, but it 


affected only the outer half of the spring. And, be- 
cause of the Waltham scientific method of hardening 
and tempering in form, it became possible for Wal- 
tham to perfect and add an inner terminal bend which 
gives equal action to both ends of the spring. 


Therefore, the Hair Spring that most closely approxi- 
mates perfection in the watch you buy gives you more 
value for your money as a time-keeper and as an 
appreciated investment. 


The Waltham Hair Spring is the only Breguet Hair Spring 


in the world that is hardened and tempered in form. This is a vital and exclusive Waltham invention. 

In other words, the end of the unscientific hair spring It gives to a Waltham Watch a greater dependability 
is twisted into the Breguet shape after the and a closer precision. It has made the Waltham 
spring is hardened and tempered. Watch the most sought after watch in the world. It 


gives to the buyer of a Waltham Watch a confidence 
that herein is the art of watchmaking at its highest 
development. 


Therefore, if this unscientific hair spring 
happened to be of fine steel temper, it 
would have to function under undue 
stresses. Last, but not least—the Waltham Scientific Hair 
Spring hardened and tempered in form is an American 
invention, exclusively Waltham — 





What does this imply? That, sooner or 
later, the resiliency of such a spring must 

Waltham 72 Ligne deteriorate, making the watch an erratic An unanswerable argument why your watch selection 
The movement is actually smaller than a dime time-piece. should be a Waltham. 


in diameter 


$250 yd $1,500 of more This story is continued in a beautiful booklet in which you will find a liberal watch education. 
depending upon the case Sent free upon request. Waltham Watch Company, Waltham, Mass. 


ALITHAM 


THE WORLD'S WATCH OVER TIME 
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You never know what a car can do 
until you get a PacKaRD 


dpe all, the chief dif- 
4 terence between the 
Packard and some other car 
is very easily stated. 

It is the difference between 
giving the owner everything he 
can make use of—or building 
down to the least he can ask 
of his car. 

If there were any compro- 
mise anywhere in the Packard 
Car* any attempt to build 


PACKARD MOTOR CAR COMPANY, ‘Dezroit 
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down to a competitive price 
basis; any feeling in the 
Packard organization that the 
American public can be in- 
Huenced by pose or “side’’ or 
talk of “What they do in 
Europe’—the Packard could 
not be the practical car it is. 


There are a number of cars 
with high power ratings. 


Yet you see the Packard 
running all around them. 


TWIN SIX 


is built to give the owner 
everything he can make 
use of -no compromise. 














It is the same -way on the 
hills as on the level road; and 
the first car to shoot out of 
the trathe jam is a Packard. 


You will hunt far before you 
find a car of equal size that 
does its work on such a slight 
expenditure for gas and tires. 


The thing that sets the 
Packard apart is its forethought 
for all the use a man can make 
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Fig. 1—Skeleton apparatus showing the principle of the 
ing’ optophone 


“black-sound- 


Fig. 2—The 


showing the 


optophone with book rest removed, 


“tracer’ mechanism 


Fig. 3—The optophone complete with conventional book in 


place ready for reading 


Simple and standard forms of optophone which enable the blind man, after some practice, to read type matier by means of sound 


The Type-Reading Optophone 


An Instrument Which Enables the Blind To Read 
Ordinary Type 


| T would be difficult to conceive of a more remarka- 
ble electrical device than the type-reading optophone, 
which enables the blind to read ordinary type. This 
device, be it understood, is not altogether new as far 
as its basic principles are concerned. As far back 
as August 3rd, 1912, the Screntiric AMERICAN SUPPLE- 
MENT carried a description of the first optophone which 
in its earliest form was an instrument for converting 
light into sound in such a manner that the blind were 
enabled to see by ear, so to speak. 

The optophone was the invention of Dr. E. E. 
Fournier d’Albe of Birmingham Wniversity. Dr. d’Albe 
later developed a type-reading instrument by which the 
blind could read large print. Recently the instrument 
has been greatly improved in codperation with Messrs. 
Barr and Stroud of Glasgow, the well-known instrument 
makers. In its present form it can be adjusted for 
any ordinary type, but it is well to direct attention to 
the fact that the blind person making use of the opto- 
phone must have a very fine musical ear in order to 
grasp the tone combinations emitted by the instrument 
and translate them into reading matter. 

The general principle of the apparatus is shown in 
Fig. 1, wherein a siren disk, D, is run at about 30 
revolutions a second by means of the small magneto- 
electric motor shown. It contains five circles of 
square perforations, the innermost circle having 24 
perforations, the outermost 42, the other circles being 
intermediate and corresponding to the relative frequen- 
cies of certain notes of the diatonic scale. A line of 
light in a radial direction is provided by the straight- 
filament lamp L, and the image of the filament of this 
lamp is thrown upon the print by a system of three 
lenses on the other side of the selenium tablet S. The 
axis of the concavo-convex lens C is slightly tilted out 
of the axis of the other lenses for a purpose which is 
specified below. The general result of the optical 
system is to give a line of luminous dots on the print, 
each dot having a different musical frequency. The 
light constituting these dots is diffusely reflected back 
on to the selenium, which is put in circuit with a bat- 
tery and a high-resistance telephone receiver. Those 
dots which fall on white paper produce a note of their 
own musical frequency in the telephone, while those 
which fall on black are extinguished, so to speak. We 
thus get what may be called a “white sounding” opto- 
phone, in which the black letters are read by the notes 
omitted from the scale rather than by the notes which 
remain sounding. All the reading demonstrations 
hitherto undertaken have been given with a “white- 


sounding” optophone, with the most satisfying results. 

A modification of this principle, we learn from the 
SCIENTIFIC AMERICAN MONTHLY [successor to the ScIEN- 
TIFIC AMERICAN SuPPLEMENT] for October, has been 
introduced by Messrs. Barr and Stroud in consultation 
with Dr. d’Albe. This is the provision of a second 
selenium preparation in the form of a cylindrical rod, 
the top of which can be seen at B. This rod receives the 
light reflected by the concave surface of the lens C, 
which produces a real image of the line of dots on a 
generator of the cylindrical rod, and by turning this 
rod about its axis the image can be made more or less 
effective as desired. By balancing the effect on B 
against the effect on S, when white paper alone is ex- 
posed, a silence can be produced in the telephone, and 
the effect of the passage of a black letter is to make 
a sound which varies in accordance with the formation 
of the letter. This is the principle of what may be 
called a “black-sounding” optophone, and although its 
advantage over the “white-sounding” type has yet to be 
proved, there is little doubt that the learning of the 
alphabet sounded on the new principle will be easier. 

The present construction adopted by Messrs. Barr 
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Concave Reflecting Lens 
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Diagram of the arrangement of the optophone as 
seen from two sides 


and Stroud is shown in Fig. 2. Here the disk, lamp, 


lenses, and selenium, as well as the motor, are all 
mounted in the swinging “tracer,” which can be 
brought over to the right by means of the reading 


handle H. 
and steady 


It then returns to the left with a slow, 
motion regulated by the worm gearing W, 
which drives a small paddle inserted in a 
liquid. This paddle can be inserted more or less deeply 
into the liquid by the regulating nut R, and such is the 
range of adjustment possible that a line can be 
anything from five seconds to five minutes, according 
to the proficiency of the reader. When the line 
the next line is brought into focus by the change-bar C, 
which works a friction grip inside the bar on which 
the “tracer” is pivoted, and can be adjusted for any 
desired line space by means of the screw attached to 
the change bar. A lever attached to the “tracer” en 
ables the operator to reverse this motion or to release 
the whole “tracer” from the friction gear, so that It 
may be quickly brought to the top of the page 

The straight-filament lamp is inserted at L, where 
it is held by a spring clip, and whence it can easily 
be removed for renewal even by a blind operator. The 
balancer is inserted at B, and can be adjusted for 
silence by means of the small handle shown. 

Fig. 3 shows the apparatus from the top 
and with telephone and flexible connections attached, 
as well as the book-rest V holding a book. The adapt 
ers of the flexible connections are all of different sizes 
and fit into different-sized holes in such a manner 
they cannot be wrongly inserted. 

The operator of the optophone reads by the tones and 
combinations of tones emitted by the telephone receiver. 
The numbers of perforations in the siren disk are in 
proportion to the notes G, C’, D’, BE’, G’, 
sol) of the musical scale. The spot of light correspond- 
ing to low G falls on the lowest point of such letters as 
j, p, y, ete., the high G’ falling on the tops of capitals 
and high letters. The three intermediate 
the body of the lower case letters. With a 
ing” optophone the letter V is represented by the motif 
(high) sol, me, re, do, re, me, (high) sol 

In practice it is found that, with the new apparatus, 
the various adjustments for size of type, length of line, 
and line interval are quite easily made by blind per 
sons, and that the instrument, with all its delicate ad 
justments, can remain in use for a long time withont 
anytbing getting out of order. As for sneed of reading 
we are told that Miss Mary Maeson, the blind 
hus been giving demonstrations with the 
some time, now reads habitually at a 
25 words a minute with a “white-sounding” 
But again we repeat, a so-called musical ear is a very 
necessary qualification. 


silent 


Viscous 


read in 


is read, 
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(sol, do, re, me, 


S$} wots cover 
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Our Surplus, Our Ships, and Europe’s Need 


7 LANKS ft r« rmous industrial development 
during and ever nee the war, thanks also and 
even more to weather conditions extremely 
ble to may ulture, the United States finds itself 


Also, 


tivities during 


with vreat surplus of oducts on its hands. 


shipbuilding a 


il d since, we find ourselves possessed of the 


fleet in the world, with proba- 


f omusistis if absolutely new ship 


ide up of cargo-carrving vessels. 


turn from the thought of 


erubundane 1 let our gaze rest 


upon 


hurope, Ww find here a scurcity so reut that the 


‘ ‘ , he ( world, or at least of the western 


hungry eyes upon our 


uperabundance. At present mar- 


‘ ! e surplusses, available for export, of 
Sr aan TERT TO) cotton, S600,000,000 in wheat, $250,000,- 
imM) packing-house products, STOO.000.000 in semi- 
, f red raw materials and finished manufac 

ad ad { f various kinds—all this according to 

I M. flu 

There s no lac} f ships Anyone who has had 

n ft ree any of the great harbors of the 

\ mara have wondered why in the 
rid such quantities of cargo sbips flying the Ameri- 
lug e fh high and empty on the mooring 
minds « < harbors. It certainly does seem pa- 
hetic or me reus or wasteful or ridiculous, according 
the point of vis of the speaker, that so much 
uffering. unrest and threat to the social and economic 
tt ure should be allowed to persist, when the means 


to relieve it in the way of surplus products and sur- 


plus ships are right at hand. 

If that overworked “Visitor from Mars” were to 
ask the wh ind wherefore of these amazing condi 
ions. be would be told, as Mr. Hurley recently told 


the diners at a banquet of the National Marine League, 
that “while the countries of Europe are in the market 
for the major portion of our surplus, our marketers of 
wheat. cotton and other products still ask for payment 

old at our seaperts before goods are shipped.” In 
nevitable question as to why thoy do not 


should have to explain to him that 


wer to his 
pay i gold, we 


nost of if is alrerdy in this country. 


le the student of economics the explanation is per- 
fect! lear. These suffering countries cannot pay us 
n gold for they have it nof It is out of the question 
for them further to inflate their currency by creating 
huge ndebtedness, for they are already overloaded. 


rhe problem is not one to be solved by the assistance of 


the United States Treasury, for already we have loaned 
ever ten billion dollars to Europe. It is the belief 
of Mr. Hurley and of an increasing number of our 
lend yusiness men that the problem should be solved 
m a commercial basis With these enormous 

exces ts to sell and with our natural overseas 
"YT restricted in their purchasing power, we 
hould codperate to place them in a position to make 
heir eeded purchase It should be possible for the 
rkete yf the livers products themselves to work 


and it is sug- 


f credits; 
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vested that the creation of a commercial bond issue of 
from one hundred million to one hundred and fifty mil- 
lion dollars would furnish a sufficient fund during the 
What is 
needed and needed at once is a relatively limited cre- 
ation of additional private credit without invasion of 


period of the marketing of these products. 


government credit. 


As to the security, the marketers of the various prod- 


ucts would receive in return an obligation from the 
purchaser, definite as to amount and interest and time 
of payment. These would constitute the security. They 


would have the guarantee of the purchaser's particular 
Government, which, Mr. Hurley assures us, nearly all 
of the European Governments are willing to grant. It 
is possible also that the guarantee of the marketers in 
this country We do not doubt that this 
small bond issue secured in the manner sug- 
gested The benefit 
to Europe would be immediate and incalculable. 


would be added. 
relatively 


would be quickly absorbed here. 


Joys and Sorrows of the Einstein Editor 
VERYTHING 
Einstein Editor, on whom devolves the function 


has its lighter side. Kven the 


of opening and recording the essays received in 


the tentative abstracts of 


them for the use of the judges, reports that his cloud 


the contest and preparing 


has a silver lining. We consider this the height of opti- 
mism; for at the hour of going to press there are 151 
essays in, with five days still to run. 

However, the unfortunate member of the staff most 


directly involved assures us that the bright spots are 
there. For one thing, he regrets the day when he 
rashly required the contestants to send their inner 


envelopes sealed. In Europe this means legally sealed 


and stamped with a splash of wax—or several splashes. 


It is, on this side, rather a novel experience to re- 
ceive a bulky envelope bearing five ponderous red or 
black smears—one at the crossing of the flap in the 


middle and one off toward each corner; and on opening 
this, to discover in it two smaller envelopes, each simi- 


There has been enough wax used 


to float 
Another amusing item is the envelopes. 


larly decked out 


in this contest a dreadnought. 


Purely on 


the basis of mathematics, if 151 gentlemen are to 


select two small. envelopes and a larger one to hold 


them, it would seem that some two of these 453 con- 


tainers would necessarily be of the same size and shape. 
The Editor finds that 
lie to 


Einstein performance gives the 


theory; and he contemplates a dissertation in 
which the foundations of the theory of probability will 
be revised. It is impossible that the world contains so 
many different styles of envelope—impossible, but true. 
that 
their 
“Leagues of Nations in History,” “The Situation of a 


India,” 


A curious feature is several contestants have 


selected subjects of own—-‘Mastering Success,” 


Government Clerk in the Madras Presidency, 
We are puzzled to know whether local papers have 
the 


subject 


etc. 


announced contest without troubling to announce 


that the prescribed; or whether these 
worthies have tried to display a Machiavellian cunning 


in writing on a subject of which the judges shall not 


was 


be wearied. 

Discounting the few trivial essays inevitable in such 
a contest, the general level of competition is gratifyingly 
high. It is interesting to note that German and French 
and Dutch authors show on the whole rather good com- 
mand of the English language. One German essay, in 
particular, on being examined by our two editors who 
display greatest literary talent, provoked the admission 
that, with the same ideas to express, neither of these 
geptlemen would dure hope to clothe them in more ele- 


gant or more precise English. $y way of contrast, 
there comes another effort which bears indisputable 


evidence of having been written first in German, and 
then, with the aid of a dictionary and a colossal igno- 
the English language, lifted over, word by 
word, into English. The author confides that he hopes 
to win the prize, but that failing this he has at least 
Just how much, appears from 


rance of 


“learned some English.” 
the following excerpts: 
“Some 400 jears ago the earth was a side-ways un- 


hboundet mass, above the heaven and under the hell. 
By degrees but heavy one accustomed thereon, that 
under us also men live and thereto with the feet to 


above and they stand however fast on the earthground, 
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when they with the finger to above show, so is that the 
same direction, as we under name. ... So will go also 
a time, that all thereon accustom, that after Einstein 
we not a absolute and only a relative time have. 
Think we us the world-room like a absolute reposing 


empty reservoir. ... Einstein remove this hardiness. 


Think we us a planet go tight to the earth over, our 
clocks have equal going time. . .. When now the time- 
measurings of two are differently and 
therefore a world-body not can direct his clocks after 
they of the other world-bodys, but we should be able, 
the inhabitants of the planet to convince from the con- 
temporary existence of our clocks in two differently 
points on the earth.... 


world-bodys 


Sut uniform moving curvations 
are not on the pathway of the world-bodys in the whole 
world-room according of the gravitation or far-effect, 
where by the objects move with changed hasting swift- 
ness in crooked curve-lineal pathway. ... The lines of 
a system run liking so by each others, that they oppo- 
site not cut through and all the points of the world- 
room befal.” 

Some knowledge of German is of course necessary to 
a full appreciation of this gem. Those lacking such 
knowledge will get a clue to the author’s general style 
by comparing his first two sentences above with our 
editorial of Dec. 20 last, “The Nature of Things,” in 
which the Einstein Editor set forth the same general 
ideas. Are we to assume that this is even his source? 
If so, we are flattered indeed! 


The Stability of Ships 


T would be instructive to know what proportion of 
ships that founder do so because they have insuffi- 
cient stability. Everyone that takes an interest in 
matters pertaining to the sea must have noticed how 
frequently the efforts to save an injured ship are cut 
short by her capsizing. Many people must have noticed, 
during the war, that a majority of the warships that 
were heavily punished by the torpedo or by gun fire 
turned turtle before they sank, and the history of the 
merchant It is not 
sufficient merely to protect the flotation of a ship; her 
stability also must be assured. 


marine teaches the same lesson. 


Naturally, the matter of stability becomes of more im- 
portance and requires greater watchfulness in propor- 
tion as the vessel is in a light condition and standing 
high out of the water. The naval designer makes care- 
ful calculations, and before the ship passes out of his 
hands, determines what ballast she should take aboard 
to compensate for the absence of cargo, and these data 
furnished with the ship. Naturally, because of 
the great diversity in the model of ships and in the 
service to which they are put, the margin of stability 
will vary greatly also, and in some vessels it is neces- 
sury to exercise particular watchfulness. 


are 


A striking example of this is found in the capsizing 
last June of the U. S. Navy Eagle Boat “Number 25” 
during a violent squall in the Delaware River. From 
the findings of the Naval Court of Inquiry, we learn 
that this boat, being in an unusually light condition 
of load, had such a comparatively small range of sta- 
bility as to make her an unsafe sea boat; that this con- 
dition was due mainly to the absence of her allowance 
of ammunition and to the fact that she had exhausted 
her supplies of fuel oil, water and stores. There was 
no stability data regarding the operation of the 
vessel on board the ship. 

Rear Admiral Taylor, whose Bureau was responsi- 
ble for the design of the ships, shows that responsi- 
bility for the disaster was not to be laid at the door 
of the Bureau of Construction and Repair. He tells us 
that when the first Eagles were completed and after 
an investigation of their stability, his Bureau issued 
a memorandum calling attention to the desirability of 
taking water ballast aboard when at sea in light con- 
dition. The data was furnished to the Eagle vessels 
then in commission, and instructions were issued to the 
superintending constructor at the building yard to see 
that every vessel, when completed, had a copy of the 
stability data. This order was not carried out. 

Any repetition of such a disaster is to be prevented 
by placing fixed ballast aboard all Eagle boats, and 
this will give them such stability that there need be 
no concern about water ballast in any probable sea- 


going condition. 
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Electricity 

A Blazing Fire with Electricity instead of coal is 
the latest electrical development in England. It is 
known as the electric fire and can be fitted into any 
existing grate. This electric fire has the same blazing 
appearance at any adjustment, ranging from 200 watts 
to three kilowatts consumption. There being no com- 
bustion, no flues or chimneys are necessary and the 
fire is particularly essential in ships. Both the “Olym- 
pic” and the “Aquitania” are fitted with these fires. 

Convertible Caps.—The electrical industry has a 
tendency toward standardization of fittings and acces- 
sories, just as in any other progressive industry. Just 
now there is a move on foot to make all caps for at- 
tachment plugs and wall receptacles convertible so that 
the blades can be made to fit any arrangement of slots. 
There are parallel slots, tanden or in-line slots, angle or 
T slots, and double T slots; but the new convertible caps 
can be adjusted for any arrangement of slots. 

Radio Compass for Directing Airplanes to Ship.— 
Guided entirely by radio compass signals, a Naval sea- 
plane “F-5-L” left Norfolk and flew 95 miles on a straight 
line to pick up the battleship “Ohio” at sea, with no 
knowledge at the time of taking the air of the vessel's 
location, according to Wireless Age. The seaplane then 
navigated its return to Norfolk entirely by radio com- 
pass. Navy Department officials to whom the flight 
was reported said it was the first time radio compass 
apparatus had been used to direct aircraft to a ship. 

Pictures via Radio.—‘Very interesting and very 
important” is the way Marconi recently expressed him- 
self regarding the transmission of photographs by radio. 
It appears that several systems of this kind are being 
worked out at present, one of which known as the Belin 
system is described elsewhere in this issue. “I have not 
followed the experiments, but I know it can be done,” 
continued Marconi. “Pictures were sent over telegraph 
wires several years ago, and what can be done by wire 
can be done by wireless. It will be of great interest 
to watch the progress made. The two chief uses to 
which the discovery can be put are the quick transmis- 
sion of photographs for newspaper and police purposes.” 

Radio Telephones for the Foresters.—The British 
Columbia forestry branch has recently closed a contract 
with the Marconi Wireless Company of Canada for the 
installation of four land stations and five launch equip- 
ments, for use in forestry and fire-protection work. 
One station, at the forestry office in the courthouse, 
Vancouver, is already installed, and the first installa- 
tion on one of the small gasoline boats has been placed. 
Successful tests have been carried out between these 
two stations at distances varying up to 75 miles. On 
account of the rugged character of the coast country 
this distance is the limit of the radius to be attempted 
for the present, although the extreme radius of the wire- 
less telephone is stated to be 300 miles over flat land or 
over water. 

Telephoning Over High Voltage Lines.—An Ameri- 
can concern has recently developed an unusual system 
of telephony which can be used for communication 
over the usual high-tension lines. Thus there is pro- 
vided a reliable and safe telephone system which best 
solves the power companies’ communication problem 
and can be obtained with a telephone line mounted on 
the same poles as the transmission lines, without trans- 
formers or drainage coils; telephone sets in all sta- 
tions which are safe to operate during serious line 
troubles; portable apparatus easily carried by any pa- 
trolman or line gang, which can safely be connected to 
the telephone line at any point. Any station can cail 
other stations. Patrolmen or line gangs can call into a 
station from any point along the line. A station can 
call any patrolman or line gang near the telephone line. 
The apparatus, which is obviously different from exist- 
ing telephones, may be described in a future issue. 


Recent Tendencies in Cable Manufacture.—From a 
recent issue of the London Electrician we learn that the 
British have led in the development of satisfactory 
cables for underground transmission, for the reason 
that underground transmission is so commonly adopted 
in England. It is said that impregnated paper has 
proved its value by being used to an enormous extent 
for all pressures and conditions, and that it is the 
only really reliable and satisfactory dielectric for extra 
high pressures. The only serious competitor is vul- 
canized bitumen, which has lately emerged into an 
article of general manufacture and use. Its rise is 
mainly due to the extension of electricity in the mining 
industry. Being neutral to the peculiar moist condi- 
tions in mines, independent of a heavy sheath, semi- 
flexible, and not requiring the skilled care of a hydro- 
scopic dielectric, it has found acceptance among col- 
liery managers. It is also held that the steady rise 
in working pressures from 3,000 volts to 30,000 volts 
has not produced any drastic change in cable materials. 


SCIENTIVIC AMERICAN 


Astronomy 

The Need of Comet Observers.—Dr. A. C. D. Crom- 
melin has recently called attention to the small number 
of unexpected comets that have been observed in recent 
years. For example, in 1919 four of the five comets 
picked up during the year were returns of periodic 
comets previously known. Dr. Crommelin thinks that 
the scarcity of new comets simply means that few ob- 
servers are hunting for them, and points out that 
there is an opening in this field for energetic amateurs. 

New Solar Observatory of the Smithsonian.—The 
Astrophysical Observatory of the Smithsonian Institu- 
tion has established a new station for the measure- 
ment of solar radiation on the Haqua Hala Mountains, 
near Wenden, Arizona, where the atmospheric condi- 
tions are said to be exceptionally favorable for such 
work. The observations at the new station, in con- 
junction with those made at the Smithsonian station 
at Calama, Chile, are expected to furnish interesting 
information concerning fluctuations in the solar 
“constant.” 


The New Bulletin Astronomique.—Since 1884 the 
Observatory of Paris has published a journal known 
as the Bulletin Astronomique, containing astronomical 
memoirs, observations, notes, and abstracts of current 
literature. This journal has now been divided into 
two distinct publications, one of which will be devoted 
entirely to abstracting. It is planned to publish the 
abstracting journal monthly as soon as the printing 
situation permits, but it has been begun as an annual, 
the first number covering the year 1919. The com- 
panion publication, bearing subtitle Mémoires et 
Variétés, will appear at irregular intervals. 


Lunar Photography with the Hooker Telescope. 
—A few lunar photographs taken with the new Hooker 
100-inch reflector of the Mount Wilson observatory 
have been so widely reproduced in magazines, in news- 
papers that some information concerning the circum- 
stances under which they were made and the relation 
they bear to the general program of work at Mount 
Wilson will doubtless interest many readers. The 
pictures thus far published were obtained in the course 
of a wide variety of tests to which the new telescope 
has been subjected. They have been enlarged from 
negatives made at the Cassegrain focus of the tele- 
scope, where the equivalent focal length is 134 feet, 
corresponding to a diameter of the lunar image of 
about 11 inches. The exposures were about one-half 
second, reduced to a smaller fraction toward the much 
brighter limb by the exposing shutter moved before the 
plate. According to a statement by Director Hale, 
from which we gather these facts, there is no present 
intention of doing much work in lunar photography 
with the Hooker telescope, on account of the heavy de- 
mands of the regular pregram of research. This policy 
may, however, be modified in view of the recent action 
of the National Research Council in appointing a com- 
mittee of geologists to examine the lunar photographs 
made at Mount Wilson and elsewhere and report what 
scientific results might be expected from a study of 
such documents, from the point of view of the expert 
in voleanology, topography, ete. Dr. Hale points out 
that few astronomers are qualified to study the moon’s 
surface as a geological problem. 


More Views on Signaling to Mars.—At the last 
annual meeting of the Kentucky Academy of Science, 
Prof. Henry Meier of Centre College set forth certain 
factors of the problem of signaling to Mars. In the 
first place, he said, the probably low temperature and 
rare atmosphere and the absence of water vapor (not, 
we would remark, universally admitted) are against 
the existence on the planet of beings endowed similarly 
to ourselves. Ability to sigual by light is negatived 
by the fact that the earth’s atmosphere would absorb 
about 40 per cent of the light sent out, and by the great 
distance. The author estimates that an area of light 
10 miles square on earth, seen from Mars through a 
telescope magnifying 500 times, would appear like an 
area 1 inch square, viewed at a distance of 500 feet. 
The possibility of signaling by radio is negatived by 
the distance, it being computed that it would require a 
current of a million amperes at the sending station to 
obtain one of one ampere at a receiving station on 
Mars, when the planet is nearest the earth. Besides, 
the powerful currents radiated from the sun would 
probably overwhelm the weak waves sent out from 
the earth. While these objections are valid as far as 
they go, we would suggest that the real crux of the 
problem is the extreme improbability that a race of 
beings sufficiently “human” to hold any sort of inter- 
course with us exists on another planet. Once assume 
their existence, and it is easy to conceive them so far 
advanced in scientific attainments as to be in nowise 
dependent upon “a telescope magnifying 500 times” to 
catch our signals. 
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Aeronautics 

An Aerial Survey of United States.—Steps are 
being taken with regard to the making of a geological 
survey of this country by the aid of airplanes. The 
participation of New York State in the survey will 
necessitate about ten stations being established, or one 
for every 8,000 square miles, The estimated cost of 
producing the necessary photographic maps has been 
figured at anything from $5 to $10 per square mile. 


Increasing Popularity of London-Paris Route.—'The 
last figures which have come to hand with regard to 
the London-Paris air service indicate the steadily in- 
creasing popularity of that route. During July 9383 
persons so traveled, making a daily average of 30 
passengers. The continuous increase in traffic is 
brought out by comparison with the number of pas 
sengers carried in February, 102; March, 188; April, 
198; May, 450; June, 775. 


Sweden’s. Air Mail.—We learn from our English 
contemporary Flight that an application has been made 
by the Swedish postal authorities to the Government 
for permission to establish a regular aerial mall route 
between Malmoe and Berlin, via Warnemuende. It is 
proposed that the service be maintained by German 
pilots on Junker machines, and it is stated that the 
consent of the Allies to this has been granted for a 
period of three months. 


New York to Alaska and Return.—When the four 
airplanes of the U. S. Army Air Service Aiaskan Flying 
Expedition touched ground at Mitchel Field, Long 
Island, on October 20th, the feat marked the completion 
of a flight over some 9,000 miles of uncharted jerritory 
in the last three months. The machines returned as 
spick and span as on the day of departure, July 15th. 
The machines were “DH-4-B” biplanes, made by the 
Gallaudet Aircraft Corporation of East Greenwich, RB. I. 
Each plane was powered with a 400-horse-power Liberty 
motor. 


A Word About Baby Airplanes.—From time to time 
a photograph appears, depicting a new airplane of 
compact dimensions and equipped with a low-power 
engine. Such airplanes are generally hailed as “every- 
body’s” airplane and the coming “flivvers” of the alr. 
Yet an examination of these machines soon discloses the 
fact that they are of little practical value. “They are 
too small to be steady in flight, too low-powered to fly 
under moderately adverse conditions, too flimsy to last 
long, and, taking it all in all, absolutely worthless for 
serious work of any kind. They should generally be 
treated as novelties, except in rare instances. 


The World Flight.—Aeronautic authorities have 
been busily engaged in formulating a fair set of rules 
governing the coming ’round the werld flight That 
aviators will not be permitted to take advantage of the 
rotundity of the earth is indicated by the condition 
that they must make their flights between the 15th and 
60th parallels of latitude, and the prize will go to 
the flier who covers the longest distance. Aviators will 
be allowed to start from any point they choose, pro- 
viding they return to the starting point. They will 
have a year in which to complete their flight. Air- 
planes, dirigibles, and free balloons are eligible for the 
race. 

More Accuracy, Please!—If there is one thing which 
may be said against present-day aviation, it is that 
figures are handled in a loose way by those in and 
out of the art. Thus a new machine is said to make 
225 miles per hour during a test flight, and yet the 
same machine, when flown over a definite course and 
with the proper officials at hand, fails to make any- 
thing like 200 miles per hour. There has been ailto- 
gether too much loose talk about speed, climbing rate, 
carrying capaeity, and so on, followed by such keen 
disappointment in actual performance that the art has 
suffered much criticism in consequence, Loose facts 
and figures and boasts do not win victories or make 
new records. Performance counts. It is time for all 
of us to stick more to cold facts and figures—and feats 


Airway Upkeep.—In the course of a statement in 
the French Chamber recently the Assistant Secretary of 
Aviation stated that the cost of upkeep of airdromes, 
hangars, repair shops, meteorological and wireless 
stations on the French portion of the Paris-London 
service was estimated at 20,000 francs per kilometer as 
against the cost of 50,000 francs per kilometer for a 
single line of railway. He thought that in future the 
total cost of organizing an aerial service would be 
10,000 francs per kilometer. On the other band, he 
emphasized the difficulties due to present heavy charges 
on flying plant, the French calculation of the life of 
an airplane being 200 flying hours, which meant that 
about 3.50 frances per kilometer had to be added to 
the total cost of the service. This, however, he had 
hopes of seeing reduced. 
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Building Out the Bubonic Plague 


November 6, 1920 


How the Twentieth Century Controls the Scourge of the Fourteenth by Waging War on Rats 


By H. G. Adams 
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this manner the plague rats joined the 
San Francisco rat colony. 

Now it is a fact that rats have fleas. 
A rat flea is very little different in appear- 
ance from a human flea. One rat may 
carry a dozen flea boarders. When a rat 
contracts the plague and grows ill and 
weak, its flea population seems to in- 
crease and as many as eighty-five fleas 
have been found thriving on one sick rat. 

When a rat dies, the fleas soon leave 
the cold body for other and more prom- 
ising pastures. Perhaps the animal suc- 
cumbs under the floor or between the 
joists of a house. Some of the hungry 
fleas hopping about the floor land on the 
person of some unfortunate human. Bac- 
teriologists have found that the gizzard 
of a flea may contain as many as five 
thousand bacilli of the bubonic plague. 
The flea can carry these about without 


rhe (- s He h Committee of San Francisco, rhe first visitation of the plague broke out in San any apparent ill effects upon its own health. 
jeting its labers in connection with the epi Francisco in 1900 and it appeared again in 1907. The It is through the bite of the flea that the plague is 


! ned n extensive eport of 


experience in fight two epidemics claimed a_ total of 190 human lives transmitted 


from rat to rat and from rat to man. It 


ind imping out the plague Exceedingly in before the malady was finally stamped out. was found during the epidemic at San Francisco that 


the formation contained in this statement: Just here it might 


v well to describe for the benefit the plague attacked people who were in good health and 


facts th vill be useful to other communities of those who are not informed, how the bubonic plague living in sanitary, cleanly surroundings. One of the 
f nec t to make an organized effort is communicated to the human family. A vessel hailing victims was the wife of a physician. 
‘ ne enace from an Asiatic port tied up at a wharf on Frisco’s Fleas taken from a rat that had died of the plague 
4 e | es of the Citizens Committee we water front. In the ship’s hold lurked some bubonic- were allowed to bite a guinea pig with the result that 


reted : 1,190,000 sx re feet of concrete were sengers left the ship by creeping out along the huge and died. 
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»’ 889 were ex The loose rubble and the solid concrete wall meet at a point just below high tide. Any rats 
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lagu The details of rat-proof wharf construction 


O00 square feet of basements and floors infected rats. Some of these little scourge-bearing mes- the animal 


at once became infected with the disease 


Francisco at this time, a man was found 


dead with the plague. The health officers 
ripped up the floor of the cottage in which 
he had been living and found a veritable 
honeycomb of rat holes. They also 
found several dead rats and the bacteriol- 
ogists discovered upon examination that 
the rats had died of the disease. So the 
rat, tried and convicted, was sentenced 
to go. 

One of the first steps in the program 
wus to keep all garbage containers tightly 
covered. Measures were also taken to 
prevent food scraps from being scattered 


about. Where grain and meal stuffs were ° 


carried into buildings over gangways can- 
vas was suspended beneath the trucks to 
catch the siftings, so that no rat food 
should be left on the ground. As an illus 
tration of the importance of these small 
details, the last two bubonic rats caught 
in San Francisco were taken in a ware- 
house where they had been attracted by 
some fruit and nut culls left carelessly 
about. The rats had evidently entered by 
(Continued on page 480) 
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Airbrakes for the Auto- 
mobile 


By C. W. Geiger 


NUSUALLY severe tests 
U of automobile and 
truck brakes were made at 
the Safety First’ Exposition 
held in conjunction with the 
National Traffic Officers’ 
Convention at San Francisco. 
The accompanying  photo- 
graphs show a system of air 
brakes for automobiles and 
trucks and trailers which 
proved to be nearly five 
times as eflicient as the ordi- 
aary brakes. A five-ton 
truck and a five-ton trailer 
traveling at 18 miles an 
hour wus stopped within 11 
feet by means of the air 
brakes, the distance re- 
quired to stop a truck and 
trailer equipped with the 








Automobile Signals for 
Danger Spots 


By G. H. Dacy 

URING a nine months’ 

period last year, «a: 
cording to official reports of 
the Interstate 
Commission, there occurred 
1,836 automobile accidents 
at highway grade crossings 
which resulted in the death 
of 923 persons while 2,554 
people were badly injured 


Commerce 


The grade crossing, the ab 
rupt descent and the difficult 
and hazardous curve are 
the principal topographical 
and constructional hazards 
which jeopardize the lives 
and limbs of motorists in al! 
sections of the country. 
Many danger signals and 
warning signs have been. 








promoted and tried out but 


ordinary brake being 50 Left: The manner in which the accumulator valve, indicated by white arrow, leads o1f from one of the cylinders via the —for the most part—they 
feet. pet-cock opening. Right: The dash-board assembly from which the driver operates the new brake do not efficiently serve the 

This air brake system is Two views of the air-brake outfit for motor-truck use purpose for which they ar 
of remarkable simplicity. It designed. 


may be adapted to motor cars, trucks, trailers, semi- 
trailers and small industrial railways. It is flexible 
and may be used for operating the truck brakes only, 
or one or more trailers may be attached at any time 
and four-wheel brakes can be operated on trucks or 
trailers with a minimum of equipment. 

Air pressure is obtained from one cylinder of the 
engine and is automatically maintained by means of 
an accumulator valve with only one moving part. 
Only a very small quantity of air (or spent gas) is 
taken at each stroke of the motor and only excess 
pressure can pass through the accumulator. When 
the engine is idling a pressure of 25 to 50 pounds per 
square inch is maintained in the tank but a laboring 
motor will raise the tank pressure to 200 pounds. The 
accumulator automatically stops when the tank pres- 
sure balances the pressure in the engine cylinder. 

The control valve operates on an entirely new princi- 
ple and is designed especially for the close regulation 
of brake pressure necessitated by the wide variation 
in loads, grades and road conditions. The brakes are 
applied by pulling the brake-valve lever toward the 
driver, the greater the movement the higher the brake 
pressure. To release the pressure move the lever back 
an amount corresponding to the effect desired. Quick 
return of the lever to full-release position exhausts the 
brake pressure through a quick-release valve which 
has only one moving part. 

In order to insure instantaneous and complete re- 
sponse to the slightest variation in the brake-pipe pres- 
sure the brakes are actuated by a heavy rubber dia- 
phragm in a bronze case. There is no leakage through a 
diaphragm and no friction is generated to resist move- 
ment at the least variation of pressure. No piston 


packing and no lubrication is required. The dia- 
phragms are designed to apply more brake pressure 
with only 20 pounds of air than can be generated by the 
ordinary bandbrakes. 

The system can be installed on any truck or trailer 
without any changes in the usual equipment and with- 
out affecting the operation of the ordinary brakes. The 
diaphragms may be mounted on each wheel or one for 
each pair of wheels, according to the type of truck. 
The system operates uniformly with full load, no load 
or even with broken springs. 

The air-braking system is controlled by the driver 
with a small hand-lever, which is located just below 
the steering wheel on the support that carries the spark 
and throttle control. Directly in front of the driver is 
a gage which indicates the pounds per square inch 
pressure in the air tank, carried under the truck 
chassis alongside the frame, and also the amount of 
pressure per square inch used at each braking oper- 
ation. 

A line of air hose extends from the air tank to the 
brakes on the rear wheels of the truck and is then 
connected through regular air hose on the trailer. The 
action can be made to operate on the truck and trailer 
at the same time, or if the trailer is not used a valve 
on the rear end of the truck chassis is adjusted to 
control the air for braking on the truck alone. In the 
case of two or more trailers being used, the air ar- 
rangement is coupled progressively to the second and 
third, ete., and handled in just the same way. However, 
when more than two trailers are operated a specially 
designed air compresser is installed running off the 
drive shaft. 

(Continued on page 480) 


Recently several ingenious signals of a new construc 
tion and type have been presented. The device of 
Charles E. Lyman, Asheville, N. C., appears particular! 
efficient and satisfactory. Briefly this signal consists 
of treads which are laid in the roadway in such a mar 
ner that as the automobile passes over them it presses 
down on a spring connection which completes an ele: 
trical circuit and lights a red lamp, rings a bell or 
sounds a horn in the roadway some distance ahead of 
the approachng motorist to warn him of a dangerous 
curve or crossing on the road ahead, 

The operating part of the signal consists of 
treads six feet long, three inches wide and 11 
thick. They are hung on shaft ends at one edge and 
are braced underneath by five steel cross supports 
The free edge of each tread is raised about % of ar 
inch by two 114-inch spiral springs placed underneath 
The weight of the outfit is 600 pounds. At one end 
of the treads a double switch-box is installed, the outer 
of the twe switch-boxes being part of the frame, while 
the inner is detachable and removable. The treads are 
separated by a parting strip. 

The switch box contains two small shafts which en 
gage at their inner ends by a coupling or tongue and 
groove arrangement with the shaft ends of the treads 
so that when the switch box is in position the de 
pression of either tread operates the corresponding 
small shaft in the switch box. The main operating 
tread is at the right, the black saddle being used in 
order to give a better bearing surface for the wheels 
of the cars which pass over it. The left-hand tread is 
the silencer tread. Its function, when struck by a car 
going away from the danger point, is te throw the 

(Continued on page 480) 
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Left: A suggestion in parking; it is as easy to back out as to run out forward, while it is much easier 


to go in forward than backward. Right: A new tread road-signal, with the operatin 





at the right, and the disconnecting tread for cars coming in the safe direction at the left 


Two new illustrations of old ideas for street comfort and road safety 
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Succeeding in [luminating kngineering 
What This Characteristically Modern Profession Holds Out to the Man Who Enters It 


By Raymond Francis Yates 


how approaching the when work will be done 
under light chosen specifically for the particular kind 
of work on hand. I know of no other field of engineer 
ing that has been so long neglected. The usual factory 
s so lighted that work is not produced at maximum 
rute or of the best quality. We have demonstrated 

gain and again that production and quality are im- 
proved under lighting which is technically correct. I 
know of no better way in which an operative can better 
his output in quality and quantity without added effort 
to himself and without new machinery,” etc. 

It would be difficult to find words that would impress 
one more with the great importance of illumination. It 
is a young field with a golden future. We are only 
starting to systematize our knowledge along this line. 
The work to be done is vast in bulk and important in 
nature. It will not only have to do with the conserva- 
human 


tion of human energy and the increasing of 
efficiency, but also with the preservation of human eye- 
sight, which is the most serious question of all. The 
lighting of the past has been a treacherous wrecker of 
evesight 

When asked how a young man shouldeeducate himself 
illuminating engineer, Mr. Doane ex- 
“The education one gets 
to specializing in illu- 
illuminating engineer 


to become an 
pressed himself as follows: 
in college should be primarily 


engineering A real 
have other engineering knowledge. 


minating 
must of 
This should naturally be acquired before his illuminat- 
ing engineering education. After that I know of no 
better way for a man to become informed as to his 
finishing touches of his educa- 
IHuminating 


necessity 


needs or to obtain the 


tion than through membership in the 


and advertise his knowledge of illuminating engineer- 
ing. Indeed it is regrettable that more of our gso- 
called electricians are not capable of giving sound scien- 
tific advice on illuminating problems. Most of them 
are barely capable of intelligently using the new de 
vices with which illuminating engineers have provided 
them. 

Mr. Doane informed the writer that colleges are just 
beginning to show considerable interest in teaching the 
science of illumination. Through the efforts of the 
Educational Committee of the Illuminating Engineering 
Society, which is composed of professional educators, 
much progress is being made in raising the college 
course to a higher standing. Within a few years proba- 
bly, our colleges will establish carefully developed 
courses in this new phase of engineering. The trouble 
is that so many new professions have developed within 
the past few years that our educational institutions 
have not had the time to develop courses. 

What is the demand for illuminating engineers, is a 
question that the young man interested in this work 
is quite likely to ask. It is very easily answered. The 
demand far exceeds the supply, and any man thor- 
oughly trained in this line of endeavor will find no 
trouble in locating with some well established organi- 
zation. 

This field does not seem to have reached the point 
as yet where specialists in any one of its particular 
branches are in great need. This does not mean that 
a man specializing in any of its branches will not find 
an opportunity to use his knowledge, whether he has 
specialized in street lighting or factory lighting. At the 
time, and with manufacturers beginning to 

realize the importance of illumination as 


present 





they are, it would seem that men specially 
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this vital field. 


and will be made. 


HE great electrical works at Schenectady has a large department 
within its technical organization devoted exclusively to solving the 
problems of electric illumination and making new discoveries in 
A glance at the advertising pages of any prominent 
publication of wide appeal will disclose many large concerns that deal 
in nothing but lighting equipment and handle none but lighting problems. 
' e compu The business of making night compete with day and indoors with out- 
eeril doors is a characteristic of our modern civilization, and a very important 
one; it furnishes a field in which epoch-making discoveries have been 
To the young man in search of a profession there 
can hardly be a domain that promises more in the way alike of achieve- 
ment and of return; and in his present article Mr. Yates tries to show 
just what pursuit of this promise is likely to yield—THeE Eprror. 


trained to cope with the problem of fae- 
tory illumination would find a_ fertile 
field to work in, with correspondingly 
good salaries. It is also true that a man 
specializing in the illumination of publie 
thoroughfares would find employ- 
ment at a healthy salary if he is truly 
an expert. Municipalities are recognizing 
the lighting problem more than ever be- 
fore and this country is annually spending 
hundreds of millions of dollars to light 
the streets of its cities. The author could 
name a dozen towns where one can stand 
in the center of the street at night and 
read a newspaper with ease, so perfect is 
the illumination. 

As a final word. The young man who 


good 











feels that this is an attractive field and 
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or electrical engineering A sound knowledge of 
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of illuminating engineering 


describes an illuminating engineer and 


vork in these terms: 


I feel that lluminating engineering knowledge 


should be a part of the equipment of many different 


Illumination is often referred to 
general and 


4SerS 7 engineers 
two different senses: non-specific or 


who designs general illumination, in which 
lighting of public places, building in- 


The man 
neluded the 
usually primarily a gas engineer or 
‘lectrical engineer, and usually also belongs to a sub- 
livision of the general group. For illustration, he may 
nuineer of electrical or gas distribution. I 


eriors, et 


« the « 
hink in all such cases such a man becomes an illuminat- 
ng engineer after having been trained as an electrical 
r gas engineer 

‘The man who uses light specifically whether he be 
he engineer on a construction job, a mechanical engineer 
ho builds his lighting apparatus in as a part of his 
lesign, whether he be an architect or whatever be his 
must many times in his career have 


Isi¢ tralning, 


charge of work, in which his knowledge of illuminating 


iwineering would be of much value.” 

is just starting to be interested in 
needed in various 
necessity of selecting the proper reflector, 


A curious public 


“uses The 
refractor and projector and placing in this light distrib- 
uter the proper kind of lamp, is just starting to be 


ecognized Mr. Doane say that: “We are only just 








Engineering Society I believe that the same general 
required for civil, 
trical engineering are necessary to become an illumi- 
nating engimeer although a man should have a greater 


qualifications mechanical or elec- 


knowledge of physics, especially as regards the physics 
of light.” 

When Mr. Deane was asked how fur he thought an 
illuminating engineer should go in mathematics he 
became deeply interested. He maintained that mathe- 
matics is nothing but the shorthand of numerical rea- 
soning. He looks upon it as a precess which enables 
one to reason with exactness. We have learned that 
one cannot reason exactly and use values, without re- 
cording the progress of his reasoning from step to step. 

How does salary run in illuminating engineering? 
For those who regard the answering of this question as 
being necessary it can be said that the salaries are 
about the same as those of electrical engineers. Ex- 
perts in this line are able to demand high salaries, 
while from $3,000 to $5,000 is the usual salary for a 
man’ of ordinary standing in the field. The young man 
must always keep in mind that salary is always a 
measure of ability and not a denotement of profession. 

Now comes the question of college. Can a man be- 
come a successful illuminating engineer without at- 
tending college? He surely can. The obstacles in this 
profession are no greater than in any other profession. 
It all depends upon the man. It would be advisable for 
a man with ambitions along this line to locate himself 
as an assistant in some of the big illumination labora- 
tories. 

Can an illuminating engineer go into business for 
himself? In one way he can. He can establish him- 
self in the electric wiring business and in this way use 





that it satisfies his ambitions should not 
hesitate to dive into it. He cannot help but succeed. 
He can feel that he is growing up with one of the 
newest and most important engineering professions. 


An Embargo on Fossils 

MERICAN savants, who have been excavating pre 

historic remains from the wonderful valley of the 

Red Deer River in Alberta, Canada, which is held to 

be the Grand Canyon of Canada, may not be privi- 

leged much longer to take away these remains without 

let or hindrance. A very active campaign is under 

way in Alberta to have measures taken to place the 

removal of the fossils under restrictions to the end 

that the best of the remaining specimens may be kept 
for Canada. 

For the last twenty years scientists from the United 
States have been digging out the fossilized skeletons 
of the monsters of the bygone ages. They have not 
been interfered with in any way and have had the 
full privilege of shipping out such specimens as ap 
pealed to them. Hence in New York, Washington and 
other places are to be found amazing skeletons built 
up from the fossilized bones gathered in this provinee. 

On the other hand, the Dominion of Canada has no 
such specimens and the complaint is made that the 
youth of this country are debarred from seeing the 
rebuilt animals that once roamed the prairies. The 
defense of the government officials, who have not pre 
viously imposed any barriers to the export of the 
specimens, is that there are enough prehistoric Te 
mains, in the shape of fossilized skeletons, in the Red 
Deer Valley, to supply the museums of the whole 
world and leave countless numbers over. 
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Do Fish Swim as Airplanes Fly? 


Striking Analogies Between the Laws Governing These Widely Divergent Styles of Moving 


NVESTIGATORS have often attempted to find some 

parallel in the animal world to the motions made by 
the propellers of vessels and aircraft. So far as we 
know, however, there*is no case exactly parallel, i.e., 
no active rotation of a portion of the body comparable 
to that of a propeller in any animal outside the 
protozoa. An analogous motion, however, to that of 
the propeller is that of a fish in water, as has been 
recently demonstrated by a German professor, Dr. 
Richard Hesse of Bonn. Just as the motion of an 
airplane or a dirigible depends upon the creation of 
air resistance, the swimming of a fish depends upon 
the creation of water resistance. The laws governing 
the motion of bodies in water and in air are of like 
nature. In both cases the moving body receives a 
buoyant impulse, i.e., if loses-as much weight as is 
equal to the weight of the mass of water or air which 
is replaced; but since water weighs 760 times as much 
as air it is, of course, 760 times as buoyant. In each 
of them the resistance which a moving surface encoun- 
ters increases in the same proportion as the area of 
the surface; but it increases according to the square of 
the velocity with which the surface moves. 

Since the particles of air are so much more readily 
pushed out of place than those of water, much greater 
velocity is required in the air to produce sufficient re- 
sistance to support a given lond. On the other hand the 
air offers correspondingly less resistance to the forward 
motion of the moving body and thus permits the at- 
tainment of much higher velocities. An interesting il- 
lustration of this fact is suggested by Dr. Hesse. Even 
such a powerful swimmer as the salmon moves on an 
average only at the rate of 0.8 meter per second, 
whereas a bee travels 7 meters in the same length of 
time, a pigeon 19 meters and an airplane as much as 
39 meters. 

A bird flies by means of a series of rhythmically re- 
peated impulses at an irregular rate of speed. The 
motion ef a fish, on the other hand, approximates that 
of a screw revolving in water or in air. By means of 
the revolution of the propeller a surface (the slanting 
plane of the thread of the screw) is driven constantly 


By M. Tevis 


forward in the direction of the axis of the latter. 
When the propeller is revolving in water these sur- 
faces move forward like oars and meet with the re- 
sistance of the water which drives them in the opposite 
direction. 

In the same manner serpentine movements of a wave- 
like form traverse the body of the fish from head to 
tail. Each of these serpentine waves compresses the 
water in front of it like the blade of an oar whose height 
depends upon that of the body of the fish and whose 
breadth is equal to the amplitude of the serpentine 
wave. In the case of the eel, in which the height of 
this pseudo-oar-blade is small, the breadth must be 
correspondingly greater. In the carp, on the con- 
trary the height is greater and the breadth correspond- 
ingly less; in the case of the carp, however, the effect 
is heightened through the fact that the waves progress 
with greater rapidity, the resistance being thus in- 
creased according to the square of the velocity. 

Still another interesting comparison is made by Dr. 
Hesse between the swimming of the fish and the 
progress of human aircraft. Just as some of the lat- 
ter are heavier and others lighter than air, so we have 
fish that are heavier than water and others in which 
the weight of the displaced mass of water is equal 
to that of the body, just as a lighter-than-air balloon 
becomes of equal weight with the surrounding air at a 
given altitude. The former are those fish which have 
no swimming bladders and especially the sharks; while 
the latter include all those numerous fish which obtain 
equilibrium by means of their air-filled floats or swim 
ming bladders. And just as dirigibles and airplanes 
differ in their motion so do these two classes of fish 
thus we see a gold fish in a glass aquarium floating 
about like a balloon, whereas a codfish sinks to the 
ground like an airplane when he is not moving. Fur- 
thermore, those fish supplied with swimming bladders 
can swim as slowly as they please, whereas a shark 
must maintain a definite minimum of velocity in order 
that his forward motion shall create suflicient resist- 
ance of the water against his underside to balance his 
excess of weight. 


It may be observed, too, that the fish having no swim 
ming bladders have need of special supporting su? 
faces in order to afford the resistance of the water a 
suitable point of attack; and the slower their motion 
the larger these surfaces must be. It will be generally 
found among such fish that the ventral surface is broad 
and flattened, rising in a sharp angle tuward the point 
of the snout in the case of fish which swim horizontally. 
The fins, especially the breast fins, serve to enlarge this 
under surface and are, therefore, much larger than tn 
most fish which possess swimming bladders; and are 
likewise much more strongly supported by portions of 
the bony structure. 

In the case of fishes with swimming bladders the 
paired fins are usually employed for steering like the 
horizontal rudder or elevator employed to turn the 
airship upward or downward ; and the form of the body 
is not subject to such limitations as in those fishes not 
so provided, Hence we find a great variety of 
among the former. 

Another point of analogy is that just as airplanes ‘are 
capable of attaining a higher velocity than dirigibles, 
so we find the greatest speed among the heavier-than 
water fishes, i.e., those without swimming bladders, 
examples of which are the shark and the mackerel 
The muscular activity of some of these fishes for swiin- 
ming is so great in fact that the internal temperature 





forms 


is no less than 10 degrees Centigrade higher than that 
of the surrounding water. When there is such a strong 
driving power a smaller under-surface is necessary ip 
order to obtain the necessary bueyancy ; on this account 
the mackerel’s fins are small and capable of being 
pressed into grooves in the body of the fish, lessening 
the friction of the passage through the water 

Both sorts of fish are capable of a movement through 
the water which may be compared to that of yol 
planing. Fish provided with swimming bladders ac 
complish this by compressing their bladders by the 
action of powerful muscles, thus quickly achieving a 
comparative increase in weight. At the same time 
they spread their powerful breast fins in order to obtain 
a larger lower surface. 
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The Greek Contribution to Good English 


To the Editor of the ScientTiric AMERICAN: 

An editorial in your issue of September 11 holds up 
to mild ridicule certain formidable-appearing words of 
Greek parentage, and says of them and their brethren 
that they “shuffle along in the procession of our dis- 
course as the limping, the lame and the halt in a 
gay parade, uncouth, incongruous.” 

It seems to me that this view of these useful words 
is somewhat like the objection to the steam shovel, 
that compared with the automobile it does not develop 
much speed. Take “schizophrenia,” for instance, one 
of the words cited to the bar for contempt proceedings. 
It is not found in the edition of the Century dictionary 
that I own, and my medical dictionary is not by my side. 
Yet the little Greek I know tells me that it means a 
mind divided against itself—a form of insanity in 
which one’s mentality does not codrdinate. That word, 
and others like it, are by no means holiday paraders. 
They are the tools of a particular craft, never used by 
the flippant verbal merry-makers, but very useful to 
specialists. No one claims that logarithms are joy- 
riders; but to the surveyor in the woods, and to the 
skipper on the lonely ocean, they are as handy as a 
jack-plane to a carpenter; and to a boy who has 
studied Greek for a year such words as this are fairly 
phosphorescent in their illumination of his technical 
reading. 

Now as to the general utility of Greek in the English 
language I offer in evidence the admirable article in 
the Screntiric AMERICAN of September 18, “New Con- 
cepts of the Past Century” by the Einstein prize essay 
editor. If we eliminate the Greek-derived words from that 
article, it can hardly be transplanted into Anglo Saxon 


speech. Let us see. The article says that “the classical 
geometer regarded his science as the study of observed 
phenomena, of space considered as an entity.” Oh, 
you wise engineers and craftsmen who jeer at Latin 
and Greek, try to say in Anglo-Saxon English just 
what is meant by that sentence. The men of old 
England before the Norman Conquest knew about a 
lot of thinks like logs and dogs and hogs, but when it 
came to psychology and technique and characteristic 
phenomena, and things mathematical, analytical and 
philosophical, their geometry and their axioms and 
their postulates were missing. 

We scarcely realize the influence of Greek words 
on our thought. Sympathy, aristocracy, eulogy, de- 
mocracy, authority, character, pneumatic, kaleidoscopic, 
dynamic, physics, psychology—all the choruses of the 
choirs invisible—without the Greek our language would 
grovel and plod and get stuck in the mud. And the 
long words of the specialists, they hurt nobody who 
does not understand them. They wait patiently on the 
shelf till they are needed by someone who knows how 
to use them. 

It is notorious that engineers and other able handlers 
of things tangible, when they try to explain what they 
mean in court and in public speech, stumble and fall 
down in a way that would put to shame a high school 
boy. When you find one who can express himself 
without pencil and paper and diagrams you almost in- 
variably find him to be a man who has studied Latin 
and Greek, and thereby obtained a ground knowledge 
of his own complex mother tongue. 

Washington, D. C. 
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The Round-Trip Paradox 


To the Editor of the Screntiric AMERICAN: 

In your issue of September 4th, 1920, under the 
caption “Wanted—A Proverb,” you speak of critics of 
the results of the Michelson-Morley experiments. Per- 
haps your simple-minded critics will understand the 
problem of the rower up and down stream by a change 
of venue, so to speak. 

The twelve miles rowed is between stationary points, 
but the rowing distance is in a moving medium and the 


actual points of the journey are in the water. For 
instance, assume a moving sidewalk traveling at the 
rate of two miles per hour. A man walking four miles 
an hour, if he walks against the direction of move 
ment, in six hours will have advanced twelve miles 
from the point of the stationary platform at which he 
stepped on to the moving walk; but he will have walked 
twenty-four miles from the point of the walk dt which 
he stepped on to it. Now if he returns, he will in two 
hours walk eight miles back on the surface of the 
moving sidewalk, but as the walk travels two miles an 
hour, he will at the end of his two hours be able to 
step off at the identical point on the stationary platform 
at which he began his journey In other words, his 
eight-hour walk has covered thirty-two miles of the 
moving walk’s surface, twenty-four going and eight 
returning, and not merely twenty-four miles, twelve 
going and twelve returning, as would be the case if 
he walked on the stationary platform from one point te 
another twelve miles distant on the same platform and 
back. 

Similarly, the rower is actually traveling twenty 
four miles’ distance on the surface of the moving stream 
going and eight returning. If instead the rower trav- 
eled twelve miles on the surface of the stream each way, 
he would pass between two points on the bank six 
miles apart going, and returning would pass between 
the upper point and a second point downstream on the 
bank eighteen miles apart. Thus, in six hours he 
would actually traverse twenty-four miles on the 
surface of the stream and pass by twenty-four miles on 
the bank, but the two legs of his journey in the 
stream would be equal, twelve miles each, while the twe 
legs of the bank passed by would be unequal, six miles 
and eighteen miles. To make the two legs of the bank 
passed by equal, twelve miles each, he has to make 
the two legs of his journey in the stream unequal, 
twenty-four miles and eight miles, the total of which, 
being thirty-two, is greater than in the former cuse, 
and therefore requires two hours more time. I think 
many people will find this the simpler explanation of 
the apparent paradox. R. H. Ferris. 

New York. 
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A section of an eight-foot steel penstock being hauled into place with the aid of a special railway track 


Putting the San Joaquin to Work 


Some Details of the Water-Power Development in California’s Fruitful Valley 
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By Arthur L. Dahl 


source of power for pumping water, for it need not be 
watched or attended, unlike the gasoline engine or 
other power plant For this reason the development 
of the San Joaquin Valley is largely dependent upon 
hydro-electric power, as it has been estimated that 
less than 10 per cent of the agricultural possibilities 
of this region have been developed. 

In the very heart of this vast region of potential pos- 
sibilities is the San Joaquin Light & Power Company, 
which supplies electric power to a very wide district. 
At the close of the war this company had a maximum 
generating capacity of 68,000 kw. from nine hydro- 
electric plants and three steam plants, and this power 
was inadequate to the needs of the district. During 
the present year the company has completed a new 
12.500 kw. addition to the natural gas-burning steam 
plant at Bakersfield, and in September, 1920, the new 
80,000 kw. Kerckhoff hydro-electric plant on the San 
Joaquin River, 45 miles from Fresno, was put in oper- 
ation. The company plans further development of its 
hydro-electric possibilities so that between 270,000 and 
300,000 hp. will be made available in its Kings River 
project, at an estimated cost of over $50,000,000. 



































s transported over the rough mountain roads via caterpillar truck. 


fifty feet up to guard against flood. 3—The steel penstock that carries the water to the turbines 


The constriction work that makes availabie the white coal of the San Joaquin Valley 


So urgent was the demand for power for pumping 
that the company had on file in excess of 600 applica- 
tions for power which it could not supply, and the 
Kerckhoff development was pushed with all possible 
speed to increase the needed production. Work was 
carried on night and day, and a number of new 
schemes were put into effect to expedite the work. 
For instance, steam shovels were used to excavate the 
material in driving tunnels, the muck being carried 
away by a 5-ton electric motor pulling the dump cars. 

The project consisted of building a dam 110 feet 
high across the San Joaquin River at a point about 4%4 
miles northwest of Auberry. At this point the entire 
waters of the San Joaquin river are diverted through 
a series of tunnels 17 feet wide and 17 feet high, a 
distance of 17,000 feet to the forebay, located about 
three miles due west of Auberry, from which point the 
water is carried through three steel penstocks 8 feet 
in diameter, tapering to 7 feet at the power house, 
where it operates three turbines of 16,000 horse-power 
capacity each. 

While borings were being made at the dam site, 
work was likewise being carried on to construct the 
necessary roads through the mountains for the trans- 
portation of construction material, and a complete 
camp for housing the men was constructed at the dam 
site. To get the material from the end of the newly- 
built road to the dam site, high above, an electric hoist 
was installed and an incline tramway constructed. Two 
steel cableways were installed, having a 500-foot span, 
and a capacity of 20 tons each, and these cableways 
were used for transporting material from the incline 
railroad to the dam. On one side of the site an enor- 
mous body of gravel had to be removed before the 
concrete foundation could be laid, and a _ revolving 
steam shovel was taken across on the cableway and 
used in getting rid of this gravel, which was hauled 
across on the cable. When it came to lay the foun- 

(Continued on page 481) 











2—Cutting out the solid rock for the power-house site, overhanging the river and 
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Trans-Oceanic Airplane 
Multiple Engines and Trans-_ | 
mission Gears as Aids to 
Continuous Flight 

EVERAL years ago when 
S the development of the 
airplune was in its prelimi- 
nary stages, Mr. Edwin 
Gould offered through the 
SciENTIFIC AMERICAN a prize 
of $15,000 for a 
ful airplane driven by two 
or more engines, capable of 
being connected up or run 
separately at will. The ob- 
ject of this offer was to pro- 
mote safety of travel by di- 


success- 














viding the total engine 
power among several, units 
in such a way that the fail- 
ure of one unit would not 
necessitate an immediate landing or loss of control. 

In the ScrentiFIc AMERICAN of February 3, 1912, we 
published an article by Mr. James Martin, entitled 
“Can the Atlantic Ocean Be Crossed in an Airplane?” 
in which the writer discussed the possibilities of trans- 
atlantic flight and presented his design for a large 
hydro-airplane equipped with five Gnome engines con- 
nected up to two propellers, one on each side of the 
fuselage. The important feature of this design was the 
location of these engines in a single compartment at 
the front end of the fuselage, and the provision of 
elutches and a suitable transmission gear, which en- 
abled any temporarily disabled unit to be disconnected 
while repairs were being made. In the intervening 
years, Mr. Martin has developed this system, and its 
latest application is shown in the accompanying photo- 
graphs of what is known as the Martin seven-ton trans- 
which, it is needless to say, was de- 
veloped for war purposes. The two photographs were 
taken on the army flying ground known as McCook 


mission bomber, 








The seven-ton Martin bomber under test by the U. S. Army. 
the propeller speed 1000, yet no signs of vibration show in this photograph. 


The engine speed is 2000 r.p.m., and 


Each engine may be 


disconnected at will from propeller shafting 


the machine. In the 


board engine. 
hood in place, the mechanics find themsely 
engine room with fair head room and st 


The two crank shafts run back 
to a transverse transmission 
shaft which is geared to the 
inboard ends of the propeller 
shafts, the whole transmission 
being of strong and thoroughly 
stiff construction. 

Our front view of the 
bomber shows the gear 
under test by the army 
at the McCook Flying 
Field. Because the ma- 
chine was stationary for 
the fourteen hours of 








plane is ever to compete 
with the transatlantic steam- 
ship, it must be made abso- 
lutely safe and_ reliable. 
Passengers must go aboard 
the air liner with the same 
sense of security with which 
hey board an “Aquitania” 
or an “Olympic.” To secure 
these conditions, the pro- 
moter of airplane travel 
must find some way to make 






Field, at Dayton, Ohio. 
If the transatlantic air- 


the motive power as de- 
pendable, even more de- 
pendable, than the motive 





power of the steamship. 


accompanying side 
hood of this compartment is removed, showing 
When the machine is in flight and the 

















view, the 
the star- 


es in a closed 
ifficient space 


ning at 


could be engaged or 


operation of 





its clutch, 


planes of the future. 


efficiency 
than in the propeller. 





| 
| 
| 





Everyone knows that it is 
far from being that at pres- 
ent, and the reason is aot 
far to seek. It is found in the fact that if one or more 
of the engines goes dead, it must remain dead to the 
end of the voyage; for it is practically impossible to 
make the necessary adjustments or repairs when, as is 
now almost invariably the case, each engine is directly 
connected to its own propeller and is either placed in 
which is so 


“egg” 


the open or enclosed in a shell or “egg 
contracted as to provide in- 


the test it was necessary to provide two 


cooling water which were carried on a 


shown. Of particular 


Liberty engines were being run at 


minute and the propellers at 1,000, auc ser + 


onstrate that a gear of this character 





sufficient room for the me- 
chanics. 

The inventor of this ma- 
chine believes, and we are in- 
clined to agree with him, 
that the air liner of the fu- 
ture must be provided with 
a multiplicity of propellers 
connected up to a main 
transmission shaft, which is 
driven by a multiplicity of 
engines placed in a roomy 


engine compartment, each 
engine being independently 


clutch-connected to the trans- 
mission shaft, so that any 
engine that is in trouble can 
be thrown out of engage- 
ment, leaving the rest of the 
plant to “carry on” while re- 
pairs are being made. 

The seven-ton machine 
which we illustrate is driven 
by two Liberty engines car- 
ried side by side in a closed 








The seven-ton Martin bomber, with two Liberty engines, and a speed of 110 miles per hour. Note 
K-bar truss and aero-dynamic controls at the wing tips 


tanks of and the K-bar truss and 


plat** as the wing ends 


interest is the clear av.inition 
of this photograph, for it was taken when the two 
2,008 re 


irtions per N many ways the city 


to dem- the styles as far us the 


trans- is concerned 


pality 











compartment in the nose of 


Front and rear views of a type of street sweeper employed in 


the streets of Bradford, England 


2,000 revolutions per minute. The stati 
extended over fourteen hours, 
around the engines to give them sufficient elbow room. four hours; and the entire absence of 


gether with the perfect ease with which either 


calls for a much 


How Bradford Sweeps Its 


471 


horse 
high speeds 
can be so built and emplaced 
that the machine shall be 
practically free from vibra- 
tion. 


mitting a total of 910 


power at these 


rransmission 


The transmission weighs 


only seven-tenths of a pound 
per horse-power transmitted, 


while the mechanical loss 
due to the use of the trans 
mission is pine per ent, 


Both of these losses are mere 
than 
peller and 
due to the gear ratio of the 


canceled by the pre 


motor efficiency 
transmission, which is two 
to one. The particular trans 
mission, used in this machine 


was designed and built to carry only 625 horse-power: 
but in this test it stood the 900 horse-power 
by the two high-compression Liberty motors 


leveloped 
when run 
tests 
runs of 


vibration, to 


with continuous 


moror 


disengaged at high speed by the 
proves that this type of trans- 
mission is ideal for the heavy duty, 


long-listance air 


Reduction Gear Effect 


An interesting parallelism between airplane and 
steamship drive is seen in the fact that this transmis 
sion is the counterpart, so far as efficient results are 
concerned, of the reduction gear of the steamship, where 


higher speed in the turbine 


The same conditions prevail in 


a more moderate degree on the airplane, and the trans 


mission as used on this ma 


chine renders it possible te 


run both motor and propel- 
lers at the best theoretical 


speed for efficiency In the 
Martin bomber, should one 
of the engines become dis 


abled, a clutch disengag 
and the 
continues to drive the plane 


; 
t 


remnaining engine 


ut 74 miles an hour instead 
of 110. This, however, is a 
safe speed and permits the 
disabled motor to be re 
paired in the shelter of the 
cabin, after which it is 
started by a self-starter and 


then synchronized and re 
engaged with the line shaft 

Other features are the use 
of the 
the aerodynamic control at 


retractable chassis 


Streets 


of Bradford, England, sets 


efficient running o7 a munici 
Bradford has long solved the 
street transportation prob 
lem by wench s trolleys 


which are ‘ls of their 
kind. And now Bradford is 


sweeping its streets by 


means of little vehicles such 
as that shown in the acecon- 
panying illustration 

There is nothing abso- 
lutely new in the gasoline 
Many 


American cities boast 


driven street sweeper 
of our 
of such machines. The Brad 
ford street 
sufficient 
run, and the dirt 
off into the gutter 


sweeper carries 


water for a fair 





being picked up ina hopper 


as in some of our American 





machines. Nevertheless, the 
smaller machine would 

to have certain ag 
of its own, such as lower 
first cost and lower operat 


ing costs, 
ability to 


tight places, if necessary 


not to torget its 


work in pretty 
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The “Super-Destroyer” 












































Some Facts Concerning the, Origin and Development of the Flotilla Leader t 
By Hector C. Bywater od 
ro. 
‘i iy names | leaders of unprecedented size and power; 8 
‘ and both Italy and Japan evolved some a8 
a ‘ z very striking designs. The new French the 
cuits at dh ; naval program includes six 2,000-ton ter 
Bei ver leaders, and the U. S. Navy Department ose 
ate is known to have prepared plans for ves- the 
t Che ure sels of the same type, though their con- ons 
d struction has still to be authorized. vat 
i " ‘he accompanying table shows at a — 
I el har glance the principal features of represent- ts 
Ihe hemselves to : ative flotilla leaders built, building, and : 
In lute war, and are ; : projected for the world’s navies. 8 
is being re ~ It will be seen from the accompanying ie 
: me H. M. S. “Wallace,” flotilla leader of “Scott” class; displacement 1,700 tons, wnat that the gga fotilia leaders easily hov 
\ hese larg o- @ Rs te os surpassed their contemporaries in size ; 
making 37.7 knots at 45,500 horse-power. Armament: five 4.7-inch guns, , . ian tio 
‘ ere y for screet six 21-inch torpedoes and weight of armament. rhese twelve ned 
7 ‘ s, where the al { te boats—"S-113-115,"” “V-116-118," “G-119- 
nia od i Seu W prime necessity the measured mile confounded the skeptics, for the best 121,” “B-122-124"—were designed to form an “Iron Di- it 
e fore t able summary of the functions of run at full power gave a maximum velocity of 38.3 vision,” primarily for the purpose of defending the -_ 
! fi eal mitained in the recommend: knots—a world’s record which remained unbroken for  “Heligoland Bight” against British raiders and mine-lay- me 
t ‘ e by the General Board of the United States ten years. Her boilers were exclusively oil-fired, and ers. They are of peculiar interest, illustrating as they do tg 
N for the ding program of 1921. Five vessels the success of this innovation encouraged the British the radical change induced in the German conception of = 
‘ ! ye ere in led the Board’s program, Admiralty to embody the liquid fuel system in their destroyer functions as the result of war experience. Be- mil 
“ h, hows ! 0 een accepted by Congress, later destroyers. But this drawback to the “Swift” was fore the war German naval officers attached minor _ 
wit esult t, for the next few years the United her inordinate cost—tZS80,.500 ($1,402,500 at normal importance to the gun armament of their torpedo craft. vi 
e to do without a type of fighting rate of exchange). For this sum three destroyers of Logically enough, they insisted that the torpedo was ~ 
shiiy hich is possessed°and highly prized by the other ordinary type could be built, and consequently no the only weapon that counted in this type, and that bag 
vorid. The flotilla leader is really an old further leaders were built until 1913, in which year every ton of available weight must be devoted to speed oe 
ivype re d under ew name It is the modern the “Marksman” and “Lightfoot” were laid down. The and torpedo tubes. It was not until a whole series of hou 
descendant of the livisional torpedo-boat” and the “Swift” performed most valuable service during the their boats had been sunk or badly mauled by the req 
“torpedo-gua hy during the closing decades of war, and her dashing exploit in April, 1917, when, in heavier gunfire of British destroyers that they de- ome 
th 19th entury, types parted from this rigid prin- sate 
which, in their turn, had ciple. All the German pre- os 
pet fi le i-going war boats mounted 3.4-inch tud 
torped nd eventually ea 22-pounder guns, which were of 
became merged in the de Typical Flotilla Leaders of the Leading Navies at a Glance soon replaced by the 4.1-inch sta 
str r. The credit of hay - 38-pounder with a semi- bee 
nvente e  flotil Britioh ee Japanese felion automatic breech-block, en- tot! 
lence ist go to German) GRENVILLE WALLACE V-116 AKIKAZE AQUILA LEONE abling a very high rate of i 
some forty-five years Seber of hante im eines 6 12 12 5 4 4 fire to be maintained. Guns We 
\ lered the “Zieten,” a Year of leunch 1916 1918 1917 1921 1916 1920 of this caliber were supplied is i 
sviro fron Length over all, ft 325 329 360 350 315 360 to nearly all the boats built of | 
the Thames Ironwort rf Beam, ft b1% ; 31% 36 34 31 34 during the war, and proved age 
London Although but 75 Displacement, tons 1,666 1,740 2,400 1,900 1,600 2,200 superior in range and smash- 300 
lisplaceme: ind Saat horss-pows ee — mae seiarod — aad ing power to the British 4- ow 
200) n lengtl ae ae sap aged ne Bw eee porn Pa A inch. But it cannot be said tor 
he had a speed of 16 kno - Seep te that the German destroyers rs 
e for those days Armament: guns ‘1 _4in. R. F.\5—4.7 in. R.F. 4—5.9 in. R.F.|5—5 in. R. F.'3—6 in. R. F. 8—4.7 in. R.F. ever took kindly to artillery wel 
irried a powerful Torpedo Tubes i—21 in 6—21 in. 4—23.6 in. 6—21 in. i—18 in. 6—18 in. duels, and to the end of the or 
f four 4.7-inch war they never used their tity 
loading guns, wit! suns to full advantage. ing 
rzed tubes ow and What the big super- ing 
or electing the “fish” leaders of the “V-116”" class his 
ned rm one ¢ the “Zieten” led other powers company with the “Broke,” she fell upon six German might have done can only be surmised, for none of fre 
re er vith vessels of this type, from which destroyers in the Dover Strait and routed them with them was commissioned in time to take an active for 
‘ rew a vel numerous famil It was only in heavy loss, will long be remembered. Shortly before part in the war. A great mystery has been made in foo 
(i however, that the original function of the that action her original armament of four 4-inch rapid- Germany about these twelve boats and the details of bag 
, ler of pedo boats was kept steadily fire guns had been changed to one 6-inch and two 4-inch, them given in the above list have not previously been fee 
é ough lack of funds prevented that country so that she was a most formidable opponent for any published. Five boats were completed in the spring of thi 
Der inting ype destroyer. Various structural modifications have now 1918 and ran their trials in the Baltic. Most of them an 
1006 tactical 1 euvers held in the North. Sea brought her displacement up to 2,207 tons, but she is exceeded the designed speed of 35 krots, but the great plu 
vinced the Brit Admiralty that the system of still good for 35 knots, weight of armament and the immensely powerful ma- No 
destrove n | e flotillas of twelve to twenty The value of the flotilla leader is evidenced by the chinery proved too much for the scantlings, and all five era 
sted the iilding of special leaders, or fact that during the war period every naval belligerent, had to go into dockyard for extensive alterations, which req 
i rom W h the commodore in command with the exception of the United States, built many were still incomplete at the date of the armistice. The wil 
ld control | tilla just as an admiral handles vessels of this type. Great Britain added no less than four 5.9-inch guns were on high-angle mounts and could of 
tuadron or fle of battleships from his. flagship 34 of them to her fleet; Germany laid down flotilla be used either for flat trajectory fire or against air- for 
e the ordinary destroyer did not offer craft. The projectile weighed 101 pounds mo 
ficient bridge ro living accommoda and contained an exceptionally powerful ani 
a er { ties for the commo bursting charge, which would have proved me 
iiette ih , s considered ne - , most effective against such comparatively Wo 
: 7 na vessel of larger dimet | : flimsy targets as destroyers. The torpedo tot 
atte ' iture fl | armament was limited to four tubes, is | 
, erlor ¢ lities of speed mounted in pairs amidships, but these be 
| eer vessel of this fired the new 23.6-inch torpedo, which is of 
‘ } lere from Cam the most powerful weapon of its kind in an 
mell-] dd | ead, in 1906. She existence. Its warhead is charged with eXxi 
Alentac QO5, was 353 feet in length 616 pounds of T.N.T.—practically double ga 
and 34 feet br and was equipped the quantity of explosive carried in pre oft 
w, turbine machinery of 30,000 S.HLP. war torpedoes—and it can travel a dis- } 
produce the then phenomenal speed of tance of 16,350 yards at a velocity of 28 of 
S knots. which was at least five knots knots. Since it would be impossible to be 
more than the best British destroyer of manipulate torpedoes and tubes of this up 
the period could make rhe trials of this size by hand, the “V-116” and her sister in 
- vessel, which was launched in 1907, were ; =e boats had special motors for loading and int 
watched with keen interest, as few engi- German flotilla leader “V-116,” of 2,400 tons, completed 1918. Speed, 35 knots training the tubes. They were also fitted dr 
neers believed she would ever make her for 55,000 horse-power. Armament: four 5.9-inch, one 3.4-inch (anti-aircraft) ; with the latest appliances for controlling pa 
contract speed. But the first runs over four 23.6-inch torpedoes (Continued on page 482) cu 
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Golf Without a Caddy 


By Elmer A. Sperry 


OLIFERS are being made faster than 
G caddies. Nature apparently has Lt- 
tle to do with the former, while we are 
compelled to leave it very much in con- 
trol of the latter. It is more and more 
difficult to get caddies and those who do 
get them find them of little account. Some 
seasoned golfers absolutely refuse to carry 
their own bag over the course. No mat- 
ter how experienced they may be, they 
are probably far wiser than they know; 
there is a decidedly startling and quite 
unsuspected reason why caddiless golf is 
exhausting. 
causes is of more than ordinary interest, 

Everyone knows that he gets tired in 
toting his own golf bag, much more so 


An analysis of the underlying 


than seems at all reasonable. An abun- 
dant reason for this fatigue is revealed, 
however, in the dynamics of the proposi- 
tion, which involves elements heretofore 
neglected. Analysis reveals the fact that 
it isn’t toting the bag that makes one 
tired; in fact, we are quite familiar with 
the energies that this factor involves. It 
probably requires, in the great economics 
of nature, about 30 watt-hours per ton- 








173 
Keeping in Step 
By Ralph Howard 
fences latest departure in synchronous 
inotor application is the installation of 
u very small self-starting motor i lo 
where it is used, in connection wit hig 
grade clock movement, to compare ! 
speed of a synchronous generator wit! 
exact time, in order to give a continuou 
check on generator frequency. Since any 
change in the speed of the generator is re 
flected in the speed of this small motor, 
whereas the clock speed remains constant, 
the combination forms an accurate method 
of maintaining constant average fre 
quency. 
These small motors can also be used 


on the system in place of clock mechan 
isws to drive graphie recording instru 
ments, demand meters and time vitche 

by the use of this motor the synchroniza 
tion of records from graphic meters and 
demand meters will be made possible 
something that has always been desira 
ble, but somewhat difficult of 
ment heretofore. 


recomplish 


In practice, a master clock containing 
two movements, one electrical, and 
pendulum-operated, is located near the 








mile to cover this part of the work. This 
means, where a player averages 214 miles 
an hour, 2'4 times 30, or 75 watt-hours Mr. 
to be multiplied by the tonnage of the 

bag, which equals roughly 1/200. This 

equals 100/266 or for two hours a total of 200/266 watt 
hours, which, being interpreted, means about the power 
required to raise about one ton through the distance of 
one foot or about one foot-ton of energy. This may 
seem staggering, but it is quite an unimportant factor 
as compared with one other of much greater magni- 
tude, and it is this latter which really saps the energy 
of the player, namely, picking up his bag and its con- 
stant repetition. This tires him far more than has 
been supposed, actually over 24 times as much as 
toting the bag. 

In lifting, it isn’t the bag that weighs, but the man. 
We have lost sight of the player’s own weight which 
is involved in this process. Suppose the player's center 
of gravity is lowered 2 feet at each pick-up and raised 
again, and his weight is 150 pounds. He thus exerts 
300 foot-pounds of energy in lifting his 


The bag as it appears with the tripod out of action; front and side views of the supporting 


members; and the way in which the bag stands “on its toes” 


Sperry’s up-standing golf bag that saves the caddiless player 25 


foot-tons of energy per round 


real seat of a difficulty allows us to engineer around 
it, in fact, in this case to avoid it entirely. In my own 
case it is very gratifying to know the real reason for 
“that tired feeling” after caddiless golf and to find it 
not wholly due to advancing years after all. I am 
happy to say that I have experienced complete relief 
from the extra fatigue, finishing a round fresh and 
ready for more, by employing this simple device of the 
upstanding, stable bag. 

In my case I have been able to accomplish this by a 
little attachment which I designed for my light “Sun- 
day” bag. It weighs only a few ounces and can be 
readily attached or detached. This was made by my 
boys at the works, who seem to take extra pride in 
providing the boss with an energy-saving device. This 

(Continued on page 482) 


switchboard. The face is equipped with 
two pointers, one black, the other gold, 
rotating independently about the same 
center, on a dial, called the operat 
dial. The black pointer is so geared 
the pendulum clock, as to make one complete revolution 
every five minutes. The gold pointer is geared 

the small synchronous motor, so that when the fre 
quency is correct it will rotate at the same speed 
the black hand. All that the operator has to do is to 





own weight regardless of any other fac- 
tor. Again the muscular energy involved 
in lowering himself is understood very 
well and is about 44 of the above amount, 
or 75 foot-pounds. Again another quan- 
tity occurs in the small amount of stoop- 
ing and rising again in the act of lower- 
ing the bag to the ground before making 
his shot. No player drops his bag any 
great distance—the clubs are too valuable 
for this. This factor averages about 85 
foot-pounds. He of course also lifts the 
bag itself, say 10 pounds, through three 
feet, giving 30 foot-pounds additional for 
this item. Let us now add these items 
and see what it amount to—300 plus 75 
plus 85 plus 30 equals 490 foot-pounds. 
Now let us suppose the course is an av- 
erage hard course and our average player 
requires 100 strokes to go around; he 
will use up no less than 49,000 foot-pounds 
of energy or the amazing effort of 24% 
foot-tons—more if he is a tall man, again 
more if he weighs in excess of 150 pounds, 
and doubly more if he is both, as many 
men are. And this in only one round. No 
wonder the player feels himself “all in” in 
toting his own bag in the old way. Here 
is an enormous store of energy that should 
be conserved for the game itself instead 
of being utterly and uselessly wasted— 
and what a waste! The kind that causes 
exasperating delays upsetting one’s own 
game, and what is most exasperating, 
often that of many others as well. 
Practically all of these 24-odd foot-tons 
of energy per man per round can easily 
be saved by the simple expedient of an 
upstanding or stabilized bag. Put a spike 
in the bottom of your bag and drive it 











hold the two pointers together—he will then have 
fixed relation maintained between standard time, and 
generator speed, or cycles and time. This can he done 
by adjusting the speed governors of the prime movers 
The master clock does not obviate the use of a fre 
quency meter, or indicator, since it will not show 
instantaneous fluctuations in speed. Moreover. by 
using a frequency indicator near the master clock, the 
latter may be used as a constant check on the accura 
of the former. 
The little synchronous motor which is the vital part 
of the electric component of the Clock 
— only 24% by 25s by 2 9/16 inches i 
size, and is wound for operation o 
a 110-volt circuit. It consume less 
than 4 watts at 110 volts, 60° ey 
but can be made for any one of the 
standard commercial frequencies It 
self-starting under load, reaches synchro 
nous speed in less than a second and holds 
speed as long as the current is unintetr 
rupted, It is simple in construction, and 
since its gearing runs permanent im 
mersed in oil it requires but little atte 
tion to keep it functioning properly for an 
indefinite period 
There have been developed two forn 
of master clock, known as the ty: 4 
and type “B.” The principal difference 
in operation of these two is that i tine 
B” type, both the motor and the clo 
mechanism act on the same inde hand 


through gearing, so that the synehrs 
motor tends to drive the hand in one di 
rection, while the clock mechanism tend 
to drive it in the opposite direction 


If the rate of the clock and motor are 
the same the hand rests at zero or th 
scale, but if the speed of the motor 
ries the hand is moved slowly i i clock 
Wise or counter clockwise direction accord 
ing to whether the variation is a nor 
loss in speed In this way the clocl 
caused to indicate variations in average 
frequencs The “A” type is that 





scribed, in which control of the tw 
comes from comparison of two hands 

The installation of these master clocks 
will not eliminate fluctuations which are 
dependent to some degree on load varia 
tions, speed governor response, or steam 


pressure — features of operation which 








into the turf. Do anything rather than 
drop your sticks. Personally, I was ap- 
palled at the results of these simple cal- 
culations. Accurate information as to the 


Left: Front view of the master clock. 


Lower right: Movement of the master clock 


The motor-controlled synchronizing clock 


’ 


are more or less constantly encountered: 


Upper right: The motor for the master clock. but it does insure the maintenance of a 


more uniform as well as correct average 
frequency. 
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Keystone View ¢ 


I'wo views of the transmitting device for sending photographs, manuscript, drawings, and printed matter over wires and (in the insert) the method employed for 


translating the modulated current back into a copy of the original at the receiving end 


Sending Photographs Over Wires 


Details of the Belin System To Be Tried Between St. Louis and New York 


ryvyt o nt happening in Shanghai is printed it 
‘ ew York newspapers 


news-gathering machinery 


the following morning. 


: a semarkable ts our 

that half the world knows precisely what the 

oing by the telegraphed or cabled or via 

word And in due course the first half receives 

h f the happening in the se ond half of the 

yorld, tl nleting the ccount: for if there is one 
mn modern journalism, it is that photo 

‘ ory incomparably better and more 


nest word pie ture, 


Now, then, were it possible to transmit the story and 
hotegraphs simultaneously, our news-gathering 
nery ould be nearly perfect. Many a fine pho- 


discarded for the reason that it 
f interest to the readers of large 


needs be 
lute to be « 


There is a tremendous wast 


in newspapers 
h lirection, due to the weeks and even months 
nust elapse in transmission, 

With the urgent need for a rapid means of trans 

ting photographs before us, we can turn to the 

‘ M. Edouard Belin of Paris, France, with a 
eate! nse of appreciation. M. Belin has been work- 
n the problem of transmitting photographs over 
” wire nee 1907 After certain changes in his basic 
well as constant refinement in all the de- 
he has finally achieved noteworthy results for his 
est system In fact, he has to his credit the trans- 
ion of photographs over telegraph lines between 
Paris and Lyons, Paris and Bordeaux, Paris and Nice, 
r4 Paris and Londo ind Paris and Antwerp. 

At present M. Belin and his assistants are in the 
ed States for the purpose of demonstrating the 
ereograph, as it is called, over long-distance lines. 

tes to be between St. Louis and New York, 

i is being cenducted uwnder the auspices of the St. 
¢ Poat-Diapatch and the New York World, It may 
it M. Belin will later attempt the transmission of 

iphs between New York and San Francisco; 
¢ it at any rat he has come to this country of vast 
in order to put his system to the acid test, so 

' 

The first attempts at telegraphic transmission of au- 
ip il texts go back to the work of Abbé Caselli in 

0 and the device known as the Pantelegraph Caselli. 

he first attempts at the transmission of photography 

ibuted to the German, Professor Korn of 

Ml h. who made use of selenium but later on, in a 

fle: stem, returned to a scheme very similar to 

of Casell In the case of M. Belin the selenium 

lo r delicate elements have been replaced by more 

et: il means Che transmission is simply a matter 
0 f preparing a bas relief of the photograph, and then 


« that bas-relief with a stylus connected to a tele- 
transmitter. The latter varies the current flow- 


ing over the telegraph or telephone line in accordance 


By Austin C. Lescarboura 
the relative height of any point on the bas relief 
record at any given moment. At the receiving end this 
current variation is translated into various grada- 
tions of light in the manner described further on. 

The first then, is to prepare the transmitting 
record or plate. A copper cylinder forms the base of 
the record, and its surface is coated with a 5 per cent 
shellac Meanwhile a carbon print is 
in the conventional photographic manner from the pho- 
tographic negative to be transmitted, after which the 
print is wrapped face to face with the shellacked cop- 
per cylinder. The cylinder with the print is then 
placed in hot water, with the result that the gelatine 


with 


step, 


solution. made 


— — 

















Reproduction from a photograph received by M. 
Belin’s apparatus. Note that in our half-tone re- 
production considerable detail is lost 


of the print adheres to the cylinder in accordance with 
its own degree of blackness, while the unexposed gela- 
tine is washed away with the paper. In this manner 
a coating of uneven thickness is formed on the cylia- 
der, or a photograph in bas-relief. 

The copper cylinder is then placed in the transmitting 
a close resemblance to the cylinder 
type phonograph. As will be noted in the two illus- 
trations of the same transmitter at the head of this 
account, the components of the transmitter are: A—A 
special microphone with a stylus B, which is in con- 
stant contact with the face of the cylinder. C is an- 
other form of stylus, about which we shall have more 
to say further on. D is a speed regulator, controlling 
the clockwork which drives the transmitter. FZ is the 
copper cylinder with the photograph in bas-relief. The 
cylinder, it will be noted, can be inserted or removed 
with as much ease as the changing of cylinder records 
on the phonograph. F' is a two-speed gear transmission, 
driving the cylinder. G is the synchronizer, whieh 
causes the receiver to keep in step with the transmitter 
by a series of electrical impulses sent over the line. 

As the copper cylinder revolves, the microphone, with 
its stylus always in contact with the record face, is 
slowly moved along the record, touching practically 
every part of its surface. As the unevenness of the 
surface depresses the microphone stylus more or less, 
the current flowing through the microphone is modu 
lated so as to correspond with the varying density of 
the photograph. 

The receiving end must translate these electrical 
variations back into the original photographic terms. 
This it does in the manner indicated in the line draw- 
ing which forms the insert of the two illustrations at 
the head of this account. First of all, we have a 
special form of diminutive are light shown at ZL, -vhieh 
sends its rays through the condenser ( and the aper 
ture A and again through the lens B on to a tiny mirror 
M. ‘The mirror is mounted on the twin wires of a 
Blondel oscillograph—an apparatus with powerfdl 
electro-magnets and a pair of silver wires which carry 
the oscillating mirror, located in the powerful magneti¢ 
field. The Blondel oscillograph is a highly sensitive 
apparatus, and the immersion of the wires in thick @il 
causes the action to be practically “dead beat,” or, @ 
put it in another way, the wires lave little momentum. 
As the current of varying intensity comes over the wit?s 
to the receiving set, the wires of the Blondel oscille 
graph cause the tiny mirror to turn more or less on its 
axis. Lluwever, no matter how far the mirror may 
turn, its reflected beam still passes through the scree@ 
S, the lens (, the almost microscopic aperture at 7 an 
on to the sensitized surface on the cylinder D. 

The whole crux of this apparatus is the screen 8, 
which is a screen of varying transparency, That is ® 

(Continued on page 483) 
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From Coal Barge to Ship’s Bunker 

COAL barge with an elevator and chute has made 

its appearance in San Francisco Bay and has as a 
purpose the direct coaling of a ship while the cargo is 
being unloaded, obviating the necessity of the ship's 
proceeding to a bunker wharf to receive its fuel. In- 
stead of the usual clam-shell bucket, such as is used at 
bunker wharves, the coal is sent up on an elevator and 
slides down a chute into the ship, A donkey engine 
on board operates the elevator. 


Converting Steel Back Into Iron 

ee has been said ,and written about 

making steel in the electric furnace, which is a 
development of the last four years.. Not so much has 
been promulgated about making pig iron from steel 
in such a furnace. It is standard practice to make pig 
iron, from which all steel is originally made, by smelt- 
ing iron ore in a blast furnace and thus reducing or 
converting it to metallic iron, so-called, in the shape 
of pig iron. 

A new and unique method has recently been devel- 
oped however for converting scrap or old steel back 
into pig iron. Why this is done or even is necessary 
needs explanation first. At times certain kinds of 
pig iron are hard to obtain as made by standard meth- 
ods. This has been true lately in Canada and France. 
It was therefore necessary to make it by a new 
method if possible. 

The illustration shows how this was and is done in 
lrance. It represents a French electric furnace for 
‘onverting scrap steel back into pig iron, something 
never thought possible nor probable only two or three 
years ago. Scrap steel or borings or turnings are 
charged from the upper flat form into the top of the 
furnace shown. Electricity is conducted into this fur- 
nace by the apparatus suspended from the wall. When 
the crude steel is melted certain additions are made 
to it so as to increase the percentage of carbon, silicon, 
etc., and very soon after the mass is tapped out at the 
bottom, as shown, in the shape of pig iron. It can be 
seen flowing into systematic molds made in a bed of 
sand. When cold it is removed and is called “pig” iron 
because each section of iron is attached to the central 
larger section or trough much as pigs gain their sus- 
tenance from the mother sow. 

Many tons of such iron has been made in both 
France and Canada and it is regarded as, or can be 
made, the finest pig iron of any. 


The Motorcycle’s Future 

7 OW that the former British and German motorcar 
N owner has to be content with the more modest 
motoreycle, we may look for a considerable development 
along the lines of general utility and cheapness, says 
a writer in a British technical review. 

Before the war the tendency of the motorcycle, under 
American influence, was towards increased weight and 
horse-power, and consequent complexity. Now, how- 
ever, the chief considerations are safety, lightness, 
and simplicity to meet the requirements of the aver- 
age man, who wants a cycle that will start up without 
causing him undue exertion, that can be lifted up and 
down steps and is not prohibitive in price or upkeep. 

The lines on which improvements should proceed are, 
above all, toward simplification and comfort. The 
belt drive, a fruitful cause of breakdown, must be 
eliminated, the various parts simplified and their num- 
ber reduced, the lighting system should be made as 
elementary as possible, and all complicated control on 

















Copyright, Underwood & Underwood 
Austrian suits for workmen, a damask luncheon 
cloth and a laundry bag—all made of paper 
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This coal barge delivers its coal directly to the 
ship by means of an elevator and chute 


the handle-bars suppressed. Special care must be 
given to the brakes and the saddle should be made 
adjustable to the rider's comfort. 

Another paramount necessity is that wheels should 
be made easily removable, in view of rendering the 
repair of punctured tires as simple a matter as possible, 
and there is plenty of scope for improvement in the 

















An electric furnace used in France for the pur- 
pose of converting scrap steel back into pig iron 


tires themselves. High speed is not required, therefore 
the engine can and should be as light as is compatible 
with reliability. The development of the motorcycle 
as the plain man’s vehicle also promises a future for the 
autowheel and motorscooter, 


Shall We Wear Paper Clothes? 

EFORE we part with a good share of our yearly in- 

come for a serge or woolen suit, it may be a matter 
of real wisdom to look into the paper clothes situation. 
At any rate, the Bureau of Foreign and Domestic Com- 
merce has on exhibition a large assortment of Austrian 
paper clothing and associated paper articles collected 
for the information of the American clothing and other 
interested industries. The exhibit includes workmen's 
suits, table covers, collar and cuffs, laundry bag, wall 
decoration, twine and other articles. 

In this interesting collection there is a suit made 
of 40 per cent paper, which sells in Austria for 575 
crowns, or about $2.65 in American money at the 
present rate of exchange. A workman’s all-paper suit 
in brown is quoted at 32 crowns, or about 15 cents in 
American money. A blue all-paper suit is more expen- 
sive, 120 crowns (about 55 cents) being the asking price. 

The report which accompanies the paper samples 
states that the garments are really washable, cold 
water, soap, and a scrubbing brush being the proper 
means. It is also reported that during the past year 
Austrian paper goods manufacturers have exported 
large quantities of their output to Italy and to Turkey. 
A previous report spoke of about 40,000 German paper 
suits being on display in a store on the Strand, London. 
After a brief stay in the Bureau of Foreign and Domes- 
tic Commerce, the paper articles will pe offered to 
clothing and other interested manufacturers for exami- 
nation. 


A Grass Lawn Like a Carpet 

T is proverbially a slow business getting a geod 

grass lawn in a garden, but a new English idea 
makes it possible to secure a fine stretch of verdure 
just as one would buy a carpet at the stores. Grass 
seed is sown thickly on strong canvas and, when this 
is thickly covered with growth it is ready for making 
the lawn.- The site is well prepared, being made per 
fectly level and special attention is given to getting 
the soil so that it is a favorable rooting medium for 
the little plants. Then the grass mats are put down 
on sections, these being closely fitted together. As 
time goes on the roots push down through the canvas 
and, in this way, establish a permanent lawn. Ulti 
mately the material will rot. The value of this plan 
lies in the fact that an immediate effect can be se 
cured. It is quite easy to have a splendid grass lawn 
in a situation where, a few hours before, there was 
nothing of the kind. From thenceforward the grass 
will go on improving and the little plants speedily take 
a hold on the soil. 


A New Kind of Coal 

} ERE is a new suggestion as to fuel—a new kind 

of coal. It is especially timely with coal at the 
high prices at present obtaining. The idea comes from 
Norway and is the result of experiments carried out in 
a plant at Greaker, Norway, where an improved pro 
cess has been employed to produce sulfite coal as a by- 
product from the manufacture of wood pulp. 

A ton of wood pulp yields 9 to 10 eubic meters of 
sulfite lye, of which 95 per cent is available for the 
production of coal, compared with about 60 per cent 
from other processes, If the new process is generally 
adopted it is estimated that it will be possible to pro 
duce annually sulfite coal equivalent te 800,000 ton 
of imported coal, 

Considerable quantities of cheap alcohol are pr 
duced from the wood pulp lye before it is made into 





coal, An essential feature of the new process is high 
concentration of the lye before removal from the 
autoclaves. By concentrating it to 30 per cent not 


only is a high percentage of coal-producing substance 
obtained, but the quantity of solid matter is increased 
by 50 and even 70 per cent. 


A Fountain for the Cows 
HE average dairy cow drinks anywhere from 60 te 
100 pounds or more of water daily—in fact unless 
she gets plenty to drink, her milk yield will be visibly 
reduced. That is why dairy farmers devote particular 
uttention to equipping their farms with all the modern 
facilities—somewhat in the nature of dairy cow soda 


fountains—for satisfying Bossie’s thirst. 

One eastern farm has provided durable concrete 
water tanks in each field where the cows are pas 
tured. The tanks are connected directly with the 
furm water supply, a float being placed in each tank s« 
that the water level is maintained at the same point ali 
the time. Considerable trouble obtained due to the 
fact that the cows would nose and da 
so that they would not work properly. Then the owner 
devised the type of tank shown in the accompanying 
picture which provides a sort of square-shaped nub 
at one side of the tank for the float and the Inlet and 
overflow pipes. An iron framework is provided over 


ge the floats 





the top of the compartment so that the cows cannot 
reach or touch the float with their noses. Now Bossie 
and her mates never lack for fresh water as the dairy 
never runs dry. 

















This concrete fountain serves fresh water to a 
herd of cows without attention of any kind 
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This side car can be attached or de- 


tached in a few minutes and adds 
little to the weight of bicycle 


The Bicycle with the Side-Car 
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A Folding Air Pump for the 
Motorist 


\* pump whi folds up into a 
4 iil aD ‘ ind in te slipped Into 
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The new folding pump as it ap- 
pears complete folded and ready 
for use 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Arts 
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Something New in Cream 
Separators 


kev separation of cream (butter 
bit from the whole milk is 


due to 
that the milk particles, being 
! er in weight than the butter-fat 
les, are thrown outward by the 
terrific centrifugal force exerted by the 
revolving of the bowl anywhere from 
9,000 to 15,000 turns per minute. 
Heretofore all disks in cream separa- 
rs huve been of the cone-shape design. 
rhe whole milk, flowing in at the top, 
has had to travel downward, between 
these numerous disks placed but \4\-inch 
or less apart Naturally, with this ex- 


treme velocity, and due also to the fact 
that beth milk and butter-fat particles 
enter at the extreme edge of the disks, 


not all of the butter-fat particles can get 


during 


1 16,335 Zross 


L625 524 increase 
month of 
while the 
during the 
SS.S55 


lolis, an 


¢ross 
the 25 ships of 


tons, Government-owhned ton 


nage month increased onl) 
giving a 
total of 1,698 ships, of 
tons, on October 1 


1920, however, the Gov 


20 ships of 
Shipping Board 
7.288.208 gross 


gross 


tons, 


Since January 1, 
ernment-owned 

by 233 ships, of 1,347,466 
while the marine of 
can shipowners has increased only 


ships, of 536,926 gross tons. 


A Machine that Refinishes Floors 


tonnage has increased 
tons, 
Ameri- 
129 


gross 


commercial 


] EEPING any large dancing floor in 

first class shape is no small job, es- 
pecially in the usual manual way. It 
hus remained for inventors to produce a 
machine of the’ type 
shown in the accompanying illustration, 
which, driven by a powerful electric 
motor, travels over the floor, shaves off 
the old surface and the new 
one, and then sweeps up all the shavings 
and dust into a the rear of the 
machine. This machine makes the job 
of keeping floors in good shape relatively 
simple and inexpensive, particularly in 
these days of high labor costs. 


floor-scraping 


smooths 


bag at 
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Details of the new cream separator mechanism and how it separates the cream 
from the milk 


ut of the way, or, in other words, back 


up against this tremendous pressure, 
ind are therefore carried along and out 
into the “skim-milk.” This causes quite 
loss of cream 
But there is now on the market what 
s known as the “straight disk’: the 
whole milk flowing first to the bottom 


ind then entering each disk at its center, 


which, as shown in one of our drawings, 


ves the butter-fat particles B a chance 


to slip back toward the cream outlet, 

nd out of the way of the heavier milk 

irticles A, thus producing a separation 
is practi illvw 100 per cent. 


Revival of the Merchant Marine 


URING September, for the first 
D month since the armistice, accord- 
ing to returns of the Bureau of Naviga- 
tier Department of Commerce, the in- 
rease in the American seagoing mer- 

int marine owned by American ship- 


ners has equaled and exceeded the in- 
crease in the Gove-rnment-owned ships. 
At the last session Congress in the ap- 
propriation bills changed the war policy 
and directed the Shipping Board to main- 
tain itself by sales of ships and shore 
property without further appropriations. 
During September the fleet of seagoing 
of 500 gross tons or over of 
American shipowners rose to 1,829, of, 


ships 


A Poison-Gas Gun for the Law- 
Abiding Citizen 
seem to 


gE Ese good citizens of Paris 

have taken the initiative in the war 
on criminals which must be fought in 
order to suppress the tidal wave of 
that swept almost all coun- 
tries since the termination of hostilities 
and the disbandment of large armies. 
It has for some ingenious 
Frenchman to produce a liquid 
gas pistol, which is shown in the accom- 
panying illustration. 

This little instrument of protection 
for the law-abiding citizen has been in- 
spired by the war. It has the advantage 
of putting an adversary hors de combat 
immediately, but without evil effects of 
kind. The gun contains liquid 
poisonous gas which, if it strikes the 
bandit, puts him to sleep at once. Again, 


crime has 


remained 


poison- 


any 


if it strikes the bandit in the eyes it 
blinds him for several days. 
The handle of the gun contains the 


liquid poison which is compressed with 
the aid of a bicycle pump at the lower 
end of the handle. All one has to do is 
to point the gun at the target at a dis- 
tance of not more than ten feet, and 
press the trigger which releases a thin 
stream which is accurate at that range. 
The liquid, emitting poisonous gases, 
disarms the bandit. 

















Copyright, Keystone View Co, 
This machine scrapes the floor and 
refinishes it, gathering the shav- 
ings in the bag 


Recent Patent Decisions 


Phonograph Horns.— This case in- 
volves a patent of a horn for phono- 
graphs, the body portion of which is 
composed of longitudinally arranged 
strips of metal provided at their edges 
with outwardly directed flanges whereby 
said strips are connected, and whereby 
the body portion of the horn is provided 
on the outside thereof with longitudinally 
arranged ribs, said strips being tapered 
from one end of said horn to the other. 

The complainant in this suit seeks to 
restrain the defendant from making, 
using, or selling phonograph horns in- 
fringing its patent issued to Peter C. 
Nielsen. It further seeks the profit re- 
alized by the defendant, and damages. 


The defendant denies liability on the 
ground that it did not infringe under 
any permissible interpretation of the 


patent, that the claims of the patent, if 
not wholly invalid, are entitled to a 
narrow construction only by reason of 
prior art patents and publications and 
prior state of the unpatented art. 

Held that the Nielsen patent is valid. 
A patent for a device which performs a 
novel and useful function, as the horn in 
question for phonographs which did 


(Continued on page 484) 
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This pistol shoots a stream of 
liquid poison gas which puts a 
bandit hors de combat 
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DEPENDABILITY [| 


ONE TRUCK ON THE ROAD IS WORTH TWO IN THE SHOP 





HE motor truck is only profitable if it is 

kept moving. To keep on the road and 
out of the shop, a truck must meet two im- 
portant conditions: it must first be depend- 
able in itself, and then it must be properly 
serviced. Dependability is paramount, though, 
for sometimes a truck must operate where 
service is not always instantly available. 


ND the surest proof of Clydesdale 
self-dependence is the large num- ap 
ber of Clydesdale trucks in daily operation “i Pod 
in nearly two score foreign lands and in a 
parts of our own country where imme- ” 
diate service is next to impossible. £ 


THE CLYDESDALE MOTOR TRUCK CO. 
Clyde, Ohio 












“LYDESDALE 


An Added Feature of Dependability 


The Clydesdale Controller makes this truck motor speed to accomplish just what 1s 
reliable because it insures positive action necessary, nO more or no less, this auto- 
under all conditions. By regulating the matic device prevents truck abuse. 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanizal and Electrical Devices, Tools, Farm Implements, Etc. 
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Of Interest to Farmers 
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SPOOL.—A. H. ScHLoErRR, St., 
New York, N ‘ rhe 


spools or winding cores upon which silk thread, 


to 


yarn or other products of thread manufacturers 
be It object to 
provide a simplified form of spool construction 
of paper light material 
which will be cheap to manufacture and which 
will the thread 
pensively place silk thread 
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A PERSPECTIVE VIEW ! 


keepers can have their books within convenient 
reach without leaving their seat Another 
object is to provide a device wherein the va 
rious books can be kept convenient for use 
and in which the books can be stored and then 
transferred to a safe or vault. 
POWER-OPERATED RAZOR.—W. A. Fuscn, 
1290 Merchant St., Decatur, Ill Among the 


objects of the invention are to provide a razor 


which will simplify and shorten the usual 
process of shaving which will dispense with the 
necessity of lathering the face, Which will not 
require the usual keen cutting edge, which is 
self-sharpening to a considerable extent, and 
which will cut the hairs in proper and close 
manner without injury to the skin, and will 


leave the skin in a healthy condition. 


COURSE FINDER.—C. N. Westwoop, 1015 
I’rincess Ave., Victoria, B. C., Canada. The 
invention has for its object to provide an in 
strument by means of which courses may be 
easily found and corrected The device com 
prises a blade, a mariner’s compass card 
mounted to rotate on the blade, a fixed indi- 
eator on the blade coijperating with the com- 
pass card, and an are-shaped bar adjustable 
transversely of the blade and carrying indi- 


eators at its ends coiperating with the card. 
MEANS EMPLOYED IN PRODUCTION AND 
MATERIAL CONTROL SYSTEM.—FE. H. Bick 
o Bickley Mfg. Co., 1033 Chestnut St., 
| Philadelphia, Pa. This invention relates to a 
chart for use in connection with a 
for the control of production and material in 
a factory, although not necessarily limited to 
this it be applicable to wholesale 
houses or other mercantile requirements. The 
system flexible that it will control and 
can easily be adapted to any kind of factory, 
regardless of the nature of the product. 


|} LEY, ¢ 


system 


use as can 


is 80 


FLASH LIGHT BAG.—G. A. Ley, 1627 
Carmen Ave., Chicago, Ill. The invention re- 
lates to photographic apparatus. An object 


to provide a flash bag including a supporting 
staff running from the crown of the 
the lower ends of the bottom ribs inside of the 
bag, thereby keeping the flash which is created 
in the flash pan supported by the staff, a safe 
from the bag. A further object is to 
provide means for employing the smoke by a 
flap falling back automatically to uncover an 
| opening when the bag is turned over. 


bag 


distance 


FIRE FIGHTING APPARATUS. — J. C. 
Wirt, 300 Main St., Pine Bluff, Ark. An ob 


| ject of the invention is to previde a portable 
and collapsible fire shield to be used adjunc- 
tively with the usual fire fighting apparatus, 
the shield being controlled in its erection and 
collapse by the telescopic action of the truck 
upon which it is mounted, 
provide fire curtains at the sides of the sup- 
porting truck, with engine driven gear connec- 
tions controlled by the operator, for raising 
and lowering the curtains to protect the 
working parts beneath the truck. 


| sulting water to 


to | 


Another object is to | 


| 


Hardware and Tools 


PACKING AUGER 
Astoria, Ore, Tue 


tox 680, | 
invention 


©. R. HYLAND, 
object of this 


is to provide an auger especially adapted for 
packing comminuted substances in bags, as, 


the like, wherein the ar 
the bag is filled 

vanes of the 
thrown out of 
packing to check the 
further flow of matter to be packed. 


flour and 
such that when 
with the required weight the 
will be automatically 

position 


for 
rangement 


instance, 


is 


auger 


into a position 


Heating and Lighting 
FURNACE GRATE.—M. T. Davis, Jr., Box 
1244, Charleston, W. Va. An object of the 
invention is to provide a sectional grate for 
furnaces, provision being made in each of the 
sections for the cireulation of water so that 


the heating area of the furnace is greatly in- 
creased. The sections consist of vertical hol 
low rear branches, and forwardly and up- 
wardly inclining bottom branches, nipples se 
the various together and af- 
fording water communication there between. 

SNOW REMOVAL AND STEAM HEATING 
SYSTEM.—W. F. Guerin, 1914 69th St., 
Brooklyn, N. Y. This invention relates to 
means for the removal of snow and has refer 


curing sections 


ence more particularly to a snow removal and 
steam heating system, which includes a steam 











SHOWING THE SYSTEM 


WITH 


ARRANGE 
RESPECT 


MENT 
TO 


OF THE 
A STREET 


the 


being 


located adjacent the where 
the 


snow 


points 
steam 


pipe 
snow accumulates, pipes 
to melt the and the re 
flow An object to 
provide means for quickly freeing streets and 


side walks of heavy snow falls. 


adapted cause 


away. is 


Machines and Mechanical Devices 
ROAD SCRAPER.——<«. M. Dicus, Gaffney, 
Cc. This invention relates to road scrapers 
of the type suitable for use upon country roads 
and of such form that it may be readily oper- 
ated at a comparatively low cost. The 
scraper is a comparatively simple machine and 
can be pulled by horses or by a gasoline trac- 
tor and can be operated by one man, 


8. 


SAND SEPARATING APPARATUS.—H. L. | 
HAMILTON, c/o lowa White Co., 1719 Grand 
Ave., Des Moines, Iowa. The invention re- 
lates to apparatus used in gravel and sand 
washing plants. The object is to provide a 
sand separating apparatus arranged to effec- 














A REAR SIDE ELEVATION, WITH PARTS SHOWN 


IN SECTION 


tively separate the same from the water with- 
out of even the finest sand. A further 
object is to provide an apparatus capable of a 
large output in a comparaitvely short time and 


loss 





without unduly increasing the operating ex- 
pense. 
Musical Devices 
TAMBOURINE.—I. Levy, c/o Michthauser 


& Ievy, Java, Provost and Kent Sts., Brook- | 


lyn, N. Y. The primary objects of this in- 
vention are to so construct a tambourine as to 
materially reduce the cost of manufacture, and 
to render the same more durable than tambou- | 


rines as usually constructed. The instrument ' 








comprises an integral flange defining one edge 


of the main body, and provided with a plu- 
rality of cut-out portions, and sound-producing 
elements mounted in the cut-out portions. 


Prime Movers and Their Accessories 

AUTOMATIC FUEL MIXTURE REGU- 
LATOR.—A,. A. Loetscuer, Hotel Carlin, Bil- 
lings, Mont. The invention relates more partic- 
ularly to an automatic fuel feed regulator for 
internal combustion engines. An object is to 


provide an automatic fuel mixture regulator 
under the control of and responsive to the 
speed of the engine to effectively vary the 
proportion of the hydrocarbon or other com- 
bustible and of the air whereby the fuel 
mixture or charge delivered to the cylinders 
is accurately proportioned for perfect com- 
bustion and maximum power at all engine 
speeds, 

BOILER.—J. P. Perry, Glencoe, N. Y. An 


object of the invention is to provide a steam 
boiler design which will have a great deal of 
heating surface and which will be compara- 
tively small in size, in order to provide a 
suitable boiler for use on airplanes, automo- 
biles, and other vehicles, and which will also 
find a use in any capacity where it is neces- 
sary to produce steam for operating steam 
engines and turbines. 


Pertaining to Vehicles 
CHAIN CLAMP AND TIGHTENER.—G. J. 
WirepMan and J. H. Hugues, 202 Mont Bldg., 
Lewiston, Mont. This invention has for its 
object to provide a chain clamp and tightener, 
especially adapted for securing non-skid chains 





A SIDE VIEW OF CLAMP PARTLY OPEN, AND 
CHAIN CLAMPED ON TIRE 

on motor vehicle tires, wherein mechanism 

is provided for easily and quickly tightening 


the chain and clamp in place beyond the pos- 
sibility of accidental opening. 

BRAKE ATTACHMENT FOR AUTOMO- 
BILES.—H. W. HAApaNnen, 224% St. Jean St., 
Detroit, Mich. Among the objects of the in- 
vention is to provide a device having elements 
or shoes which engage with the road bed, for 
positively stopping the automobile or prevent- 
ing skidding, and which may also serve as a 
supporting means to retain the tires elevated 


from contact with the bed when the machine 
is not in use. 

BASE FOR JACKS.—A. E. Hutcutison and 
H. Kran, 372 Monroe St. Brooklyn, N. Y. 
This invention pertains more particularly to 
lifting jacks especially employed as an ac- 
cessory of motor vehicles. In jacks of this 


type difficulty has been experienced in main- 
taining the jack in true vertical alinement dur- 
ing the lifting operation. In this device a 
rigid base is provided, capable of removal, and 
with securing means which may be adjusted 
with respect to the base. 





We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work, Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex na- 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. L 

MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORE 
Tower Building, CHICAGO, ILL 
Scientific American Bldg.. WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL 
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| Finishing T h 
a . . . 
At the end of the Dynamite Line is the box pack- 
sm ing house. Here Hercules Dynamite receives its 
a finishing touch. 
¥ . ° | 
In this house three operations take place. The car- 
~ tridges are dipped in melted paraffine and made 

in- thoroughly moisture proof. They are given a final in- 
re spection. They are weighed and packed, and every 
nt- effort is made to see that each box contains not an 
ea ounce less than its 25 or 50 pounds of dynamite. 

-_ The hands of the men who do this work are the last to touch, 

their eyes the last to see Hercules Dynamite before it reaches 
. the scenes of its appointed tasks. Their care, their thorough- | 
to ness, supplies the final check necessary for the successful use of 
ac- over fifty million pounds of Hercules Dynamite a year. | 
~ * * * 
a A farmer in Minnesota is clearing a field of stumps. A miner 
nd in Pennsylvania is bringing down a breast of coal. Engineers | 
ted are driving a great tunnel through the heart of the Rockies. In 

. a great city the foundation of a skyscraper is being carved out 
iat of solid rock. | 
rk Hercules Dynamite is on the job in every case—dynamite 
al, which a few short weeks ago passed under the hands and eyes 4 
aly of the men at the end of a Hercules Dynamite Line—dynamite 
a which has made the name Hercules a synonym for depend- 
POWDERS) "= 
ige | 
ne HERCULES POWDER CO. | | 
= Chicago St. Louis New York ; | 
"7 Pittsburg, Kan. Denver Hazleton, Pa. | 

San Francisco Salt Lake City Joplin 
2K Chattanooga Pittsburgh, Pa. Wilmington, Del. ' 
I. 

C. ian 

\L. a ates 
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Year!” 


HEN we made this statement a num 


of years ago, it seemed incredible. Many 


paid no attentton to it. 


Today there are between one hundred and two 
hundred million square feet of lapidolized con- 


crete floors which cannot wear or dust. 


The laboratories of Sonneborn have given con- 


crete a much wider use in floor construction 


creating 
the original liquid chemical dustproofer and w 


TRADE MARK 


preventer which makes concrete even harder 


than granite by completing the hydration 
the cement. 


Let us refer you to a lapidolized floor in your immediate 


vicinity 


, Eliminate all trouble from 
| concrete dust, and expense 
from repairing floors throush 


SONNEBORN PRODUCTS 


| 

the use of Lapidolith. 
| 

| the durable Mill White. Washable, of | 


Gi Write for testimonials from 
Oss, 


leading plant owners, from 
every part of the country and 
from every industry. 


L. SONNEBORN SONS, 


exceptional covering Capacity. 
Flat or Eggsheil. also all colors. 


LIGNOPRHO 


(ot eOCOtn CC® 


the modern wood preservative, gives | 
new life to old of sew wooden floors. | Dept 1 
| . 


264 PEARL ST., NEW YORK 
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YALE Maoe is YALE Marxeo 


| Detachable Shackle Gives 


Safety and Economy 


HE YALE Safety Hook 
on the steel load chain of 


Block is not welded on. 
a detachable shackle. 


of a hand-welded shackle 


and more- 
The large steel shackle pin is 


the block. 


Detachable 
Shackle 


Makers of the Yale Locks 
Stamford 


a YALE Spur-geared Chain 


It has 


This eliminates the danger 


link, 


quick- 


ly removable, and the hook may be 
changed or the chain lengthened 
without removing the chain from 


“From hook to hook a line of 
steel,’"” YALE Chain Blocks 


are safe and save labor. 


The Yale & Towne Mfg. Co. 


Conn. 
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Building Out the Bubonic Plague | 
}66) 
an open door and had climbed five stories 


(Continued from page 


fup an elevator rope. 
| As a result of the cutting off of their | 
| food supply, old, slick rats that had 
grown wise and cautious became daring 
and reckless when starved and hungry, 
and were then more easily trapped and | 
poisoned. 

Board sidewalks, old stable and ware- 
house floors were torn up and nesting and 
hiding places destroyed. Concrete took 
the place of wooden walks and floors. 
Some buildings were ratproofed by the use 
of concrete walls that extended for two 
| feet under ground, while other 
| ings were ratproofed by elevation. 
| of doorways were lined with metal so 
that no rodent could chew its way 
through. 

Warehouses in San Francisco have been 
vastly improved since the days of the 
epidemic. Amended building ordinances 
have provided for concrete floors in base- 
ments, ratproof foundation walls and rat 
screens on all openings in foundations 
Owners have found that these improve- 
ments were paid for in a few seasons by 
the elimination of loss from rat depreda- 
tions and the subsequent saving was clear 
gain. 

It took the united efforts of the people 
of San Francisco together with the aid 
of the Federal Government and millions 
of dollars in money fighting day and night 
for more than a year before the epidemic 
| was stopped and the last plague-ridden 
| rat destroyed. At times upward of one 

thousand men devoted their entire time to 

the work. It was estimated that more 
| than two million ravs were trapped, poi- 
soned and otherwise put to death. 
Following the outbreak in San Fran- 
cisco there was an epidemic of bubonic 
plague in New Orleans in 1914. The lat- 
ter city however, had the advantage of 
the experience gained in San Francisco, 
consequently the work was carried on 
more intelligently from the start. Not- 
withstanding this it cost the city of New 

Orleans eight millions of dollars and 

fifteen. months of hard work in ratproof- 

ing buildings and wharves with concrete 
and metal and destroying rats. 

Aside from the danger of 
plague, the rat is responsible for an 
annual economit loss that is staggering, 
within the confines of the United States 
alone. The destruction occasioned by 

these little four-legged vandals is so im- 

mense as fairly to bewilder one who reads 

the figures for the first time. 

Mr. David E. Lantz, assistant biologist | 
of the Bureau of Biological Survey for | 
the United States Government, estimated | 
in 1917 that the total annual loss from | 
this pest would amount to at least $200,- | 

000,000. With the present greater value | 

of food stuffs and materials that are| 

subject to rat damage, the loss will un- | 
doubtedly reach nearer $300,000,000 per 
year at this time. The yearly rat dam- | 
| age in various cities in 1917 was esti-| 
mated by the Biological Survey, after | 
careful investigation, for Washington as | 
$400,000; for Baltimore, $700,000; for | 
| Pittsburgh, $1,000,000. The Woman's 
| Municipal League of Boston announced in 

1917 that the annual loss in that city 
| from rat depredation would amount to} 
$1,350,000. 

A professional rat catcher in Los An-| 
geles recently estimated that the num- 
ber of rats in that city would at least 
equal the human population. As there 
are approximately 700,000 people in Los 
Angeles, one can get an idea of the rat 
colony in that one city alone. It was 
estimated by investigators in Los Angeles 
that the destruction of food and other 
| property by these little marauders would 
average one and one-half cents per rat 
per day. In seaport towns where there 
are extensive wharves as in New York, 
Boston, New Orleans and San Francisco, 
| there are probably many wore rats than 

people. 
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The people who live in the country suffer 
a loss from this source as well as those 
in the city. In one field of over one hun- 
dred acres of corn raised by boy scouts, 
rats climbed six feet up the stalks to 
reach the ears and destroyed approxi- 
mately ien per cent of a large crop. 

The brown rat, which is the variety 
that predominates in this country, owing 
to its ferocity, strength and fecundity 
multiplies with alarming rapidity. The 
young female rat breeds when three or 
four months old. If food is plentiful, 
they will breed from six to ten times per 
year and produce in the middle part of 
the United States about ten young to the 
litter. The period of gestation is twenty- 
one days. 

The economic loss caused by the rat con- 
cerns us all. It is quite natural for the 
merchant, the manufacturer and _ the 
farmer to include this leakage in their 
cost of doing business, along with interest 
on the investment and other overhead ex- 
pense. They must have some profit in any 
event. The final goat—the ultimate con- 
sumer—eventually pays the bill. But the 
cities of San Francisco and New Orleans 
have demonstrated that the rat menace 
can be effectively checked by building it 
out. 


Airbrakes for the Automobile 
(Continued from page 467) 

Our first photograph shows the accumu- 
lator valve. This water-jacketed valve is 
usually installed in the  priming-cock 
opening on any one cylinder of the engine 
and maintains automatically a constant, 
dependable pressure in the reservoir. A 
small quantity of air (or, spent gas) is 
forced through the accumulator valve at 
each explosion stroke until the pressure 
in the reservoir balances the pressure in 
the cylinder. The accumulator valve then 
remains closed until the reservoir is re- 
duced or excess engine pressure is gen- 
erated. About twenty or thirty revolu- 
tions of the engine are required to raise 
the tank pressure high enough to balance 
After this pres- 
sure is reached, no loss in engine efficiency 
will occur, but the effect on the engine is 


not noticeable even when the tank is 
empty. 
When coasting down a long hill, the 


engine may be shut off as usual, and the 
compression will generate ample pressure 
to control the brakes properly. If for 
any reason the hose should break the 
brake will be automatically applied. 


Automobile Signals for Danger 
Spots 
(Continued from page 467) 
switch out of gear before the wheels reach 
the main operating tread so that the 
motor will pass on silently in speeding 
away from the signal and danger. 

The signal is designed so that it can 
be operated either by electricity or me- 
chanical means. The average automo- 
hile wheel traveling at a speed of 20 
miles an hour remains on the tread only 
one one-hundredth of a second. On this 
account it has been necessary to develop 
a time switch to prolong the action of the 
signal to from one to ten seconds. In 
the electrical signal efficient use has been 
made of a weighted fly wheel operated by 
a pawl from the main shaft. This four- 


|inch fly wheel is hung on ball bearings 


and carries a cam for raising or lower- 
ing a brush, the arrangement being such 
that when the fly wheel comes to a bal- 
ance, the brush is insulated or the cur- 
rent is broken. The ratchet which is 
worked by means of the pawl has only 
two teeth corresponding to the balance 
or rest of the wheel and the occasional 
dead center which may occur. The end of 
the pawl clears the fly wheel when it is 
rotating. Its purpose is to prevent the 
possibility of the signal light, bell or horn 
operating continuously if accidentally the 
tread should happen to be pinned down 
under a stationary car. The signal itself 
responds only to a heavy blow and will 
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ET ai 


PATENTS 


id YOU HAVE AN INVENTION 
which you wish to patent you can 
mg fully and freely to Munn & 
. for advice in regard to the best 
om of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. = 
All communications are strictly con- = 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without = 
any expense to the client. Our Hand- = 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 
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Woolworth Building, NEW YORK = 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 
year 

Scientific American 
1876) one year . $7.00 

Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 


Monthly (established 


Foreign Postage 
Scientific American $1.50 per_ year additional. 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
Remit by postal or express money order, bank 
draft or chec 





Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven, words to the line. All 
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ALUMINUM SOLDER 


TRY Pierman's “Selfuxing’ Aluminum Solder, 
guaranteed practical. $1 per bar, by mail. Send cash or 
express order. Address A. N, Plerman, 1138 Broad St., 
Newark, N. J. 
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PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
Clty. 
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SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
$800 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N. 
Eutaw St., Baltimore, Md. 
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young men representing us in various manufacturing 
centres, on a commission basis. This is an exceptional 
opportunity to those seeking to eventually become in- 
dependeut in business offered. Write, stating age, and 
previous connections. American Galco, Incorporated, 
Grand Central Palace, New York. 


INVENTORS 

MR. INVENTOR: Have you an idea that you can’t 
work out? Getin touch with us—we will develop it for 
you. We are mechanical and electricai engineers, spe- 
cializing in model and experimental work, developing 
and perfecting inventions. Designers and builders of 
special labor-saving ccc Eik Mfg. Co., 1926B 
Broadway, New York 
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tions. Address 


MUNN & COMPANY 
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not work when only gentle pressure takes 


place on the tread. 


not be robbed of its effectiveness in the 
same way that the ordinary caution signs 
have been spoiled, by being posted at all 
sorts of trivial supposed “danger spots.” 


Slowly,” etc., at the summit of every ten- 
yard declivity and at the 
slightest twist in the roadway, the best 
intentioned driver in the world cannot 
help acquiring a feeling of contempt and 
disregard for these superfluous warnings. 
They should be reserved for 


or less blind, so that whenever one comes 
upon them one may be assured that there 
is really something ahead, beyond what 
is immediately obvious. The finest warn- 
ing in the world is worthless if cheapened 
as are the danger signs in many parts of 
New Jersey and Pennsylvania. 

In addition to this device, Asheville, as 
one of our photographs shows, is in en- 
joyment of a procedure which might well 
be made universal and compulsory. 
When the street is wide enough to permit 
it, practically all municipalities require 
parking of cars perpendicular to the curb 
instead of parallel thereto, since this at 
the same time makes it possible for any 
car to get in and out without disturbing 
other and furnishes accommodations 
for considerably more cars. But in most 
places where we have observed this 
convention, it is customary for the cars 
to back in to the curb and park front to 
the street. Asheville, our picture 
shows, enforces the reverse procedure, 
which is altogether , since it is much 
| easier to run into the narrow passage be- 
tween two cars when going forward, while 
the process of getting out again, 
ear is in, is equally easy whether 
formed forward or backward. This is a 
convention which might well be univer- 
sally copied. 


cars, 


as 


good 





Putting the San Joaquin to Work 
(Continued from page 470) 
dation for the dam, the entire stream of 
the San Joaquin River was diverted by 
excavating a cut 30 feet wide and 250 feet 
long, the water being led away by a 
flume carrying the water to a point below 
the dam, after which the water again 
resumed its nature channel. This diver- 
sion enabled the men to work in the 
dry bed of the stream, and construction 
was pushed with great speed. The dam 
is built in the form of an arch, and is ap- 
proximately 36 feet thick at the bottom, 
and has a maximum radius of 200 feet. 
Across the entire crest of the dam are 
mounted Taintor gates 20 feet in width 
and 14 feet in height, through which the 
entire flow of the San Joaquin River dur- 
ing flood can be handled without backing 
| up the water to interfere with the opera- 
tions of plant No. 1 of the company, ap- 
proximately 2%4 miles upstream. Power 
for the construction work was secured 

from this plant. 





tained from the immediate site of the 
dam, 
found there, and a crushing plant, with a 


capacity of 25 yards per hour, was in- 


avoiding the necessity for elevators. 

A fleet of 14 motor trucks of from 2 to 
5 ton capacity carried the freight from 
the nearest railroad to the incline tram- 
way, and since it was found necessary to 
sprinkle the roadway on account of the 
dryness of the earth, a pipe line was laid 
| along the entire distance 





all times. 

Work on the tunnels was carried on at 
five different points simultaneously, and 
as removing the tunnel muck proved too 
slow by hand, steam shovels were in- 


It is to be hoped that this signal will | 


When one runs over a road which is | 
posted “Danger Ahead,” “Caution,” “Run | 


once the | 
per- | 








| 


neck of every | 


the places | 
that are really dangerous and realiy more | 











Material for the concrete work was ob- | 


as excellent supplies of rock were | 


stalled. By placing this crushing plant 
; on the side of a hill all the material 
handled was moved by gravity through 
chutes, placed at 55 degrees slope, thus | 


of road built | 
and water wagons kept the dust laid at, 
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He Tore Up the Blueprints 


HE 


chief 








St. Louis’ new industrial districts prepared plans and 
specifications for an $800,000 generating station to supply 
electric current. He figured that an immense quantity of 
refuse which could be used as fuel in the generating station 
would be provided in the daily operation of the plant 


Inquiry developed that St. Louis has a dual supply of cheap 
hydro-electric current and steam-generated energy in plentiful 
quantity to serve all industries that locate in St. Louis. The 
company found that St. Louis is girdled with an interlocking 
transmission system between the two sources of supply, giv 

ing interconnection through eight substations strategically 
placed throughout the city. 


The company was convinced. The engineer tore up his blue 


prints. The plan to build an $800,000 generating station was 
abandoned. The company found that it could dispose of its 
fuel refuse in other ways and buy its power current in 


1t 
St. Louis cheaper than it could generate its own supply 
through the use of the refuse. 


St. Louis Has Abundant Electric Power 


One of the essential factors in industrial development these 
days is an ample supply of reliable electric energy sold at 
rates which enable manufacturers to use it in large blocks 
economically. St. Louis is in a remarkably advantageous 
position in this respect. It has a large capacity of electric 
current from the Keokuk Dam and a local steam generating 
plant located directly on the Mississippi River. 


Among the industries now being furnished with electric 
energy from St. Louis’ plentiful supply are shoe, ice, auto- 
mobile, drug, iron and its allied industries, drying ovens, brass 
and enameling ovens, electric steel and gray iron furnaces, 
mills and factories in almost every line of industry. 


St. Louis can furnish ample electric power for any of the fol- 
lowing sixteen industries for which there is need and a profit- 
able market in the St. Louis trade territory : 


Cotton spinning and textile mills 
Steel and copper wire 

Machine tools and tool machinery 
Automobile accessories and parts 
Tanneries and leather goods 

Shoe laces and findings 
Malleable iron castings 

Screw machine products 


The booklet, “St. Louis as a Manufacturing Center,” 
tails that will interest you. 


Farm implements 
Rubber products 
Locomotive works 
Blast furnaces 
Cork products 
Small hardware 
Dye stuffs 

Drop forge plants 
gives de- 
A letter will bring it if addressed to 


Director New Industries Bureau 


St. Louis Chamber of Commerce 
| St. Louis, U. S. A. 





engineer of a $5,000,000 plant in one of 
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THE SHOE THAT HOLDS AGE: 


$720 $B0° $900 & 310-2° SHOES 
FOR MEN AND WOMEN 


YOU CAN SAVE MONEY BY WEARING 
W. L. DOUGLAS SHOES 


thebestknown 
shoes in the f —— 


world. They are Wy 


sold in 107 W.L. 

Douglas stores, 

direct from the factory to you at 
only one profit, which guarantees 
to you the best shoes that can be 
produced, at the lowest possible 
cost. W. L. Douglas name and 
the retail price are stam on 
the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 
able profits. 

W. L. Douglas $9.00 and $10.00 shoes are 
absolutely the best shoe values for the 
money in this country. They are made of 
the best and finest leathers that money 
can buy. They combine quality, style, 
workmanship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders in the fashion centers 
of America. The stamped price is W. L. 
Douglas personal guarantee that the shoes 
are always worth the price paid for them. 
The prices are the same everywhere; they 
cost no more in San Francisco than they 


do in New York. 


W. L. Douglas shoes are made by the 
highest paid, skilled shoemakers, under 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. 






Boys 
SHOES\, 
$450 $5.00 
and $5.50 








|; WL DOUGLAS 
| SHOES ARE || 
| MADE OF 









|LEATHERS 
| MONEY CANL 








W. L. Douglas shoes are for sale by over 9000 shoe dealers 
besides ourown stores. If your local dealer cannot supply 

ou, take no other make. Order direct from factory. Send 
ie booklet telling how toorder shoes by mail, postage free. 


Presidént 
W.L. Douglas Shoe Co. 
163 Spark Street, 
Brockton, Mase. 


las shoes. The name and price is plainly 
stamped on the sole. Be careful to see 
that it has not been changed or mutilated. 


amg taste EULA 


CAUTION.—Insist upon having be a j , 








$~be it the pronunciation of 
Bolsheviki, the spelling of a puzzling word, the location of 

Murman Gast-the meaning of blighty,etc.,this Supreme Authority, 
WEBSTER'S NEW_INTERNATIONAL DICTIONARY . ' 
contains an accurate, final answ ,000 Words. 2700 Pages. 6000 Hlustrations. Wh 


Regular and India-Poper Editions C.MERRIAM CO.,Springfield.Mass. 


e Write for prices, etc. and FREE Pocket Maps per Se. Am. 
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RELATIVITY 


The Special and the General Theory 
By Professor Albert Einstein, Ph.D. LL.D. 


Translated by Professor Robert W. Lawson, M.Sc. 


P HE authorized English translation of Einstein’s own book explain- 

ing his theories to the general public is now available. Dr. Einstein 
has scored a conspicuous success in this volume, steering a skillful course 
between the twin dangers of too much mathematics and too little 
explanation. Also, he makes clearer than has yet been made just 
wherein lies the dividing line between his special theory and his general 
y, and just where the two join. In literary style as well as in 
clarity of exposition this book bids fair to take rank as a classic; and 
in any event, it is by far the most satisfactory treatment of the subject 
to be had at the presen date in English. 


Price $2.50, by Mail $2.58 
For Sale by 


SCIENTIFIC AMERICAN PUBLISHING CO. 
New York City 


} 
1G 


233 Broadway a a oe oe ee 
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stalled and these loaded directly upon' 
dump cars which were hauled away by 


! electric locomotives, trains being made up 


of five or six cars. Except where water 
encountered in large volume, some 
of the tunnel crews made as high as 12 
feet a day, and the work of drilling and 
mucking went on simultaneously. A 
heading, approximately 8 feet high and 
| the full width of the tunnel, was carried 
; approximately 7 feet ahead of the bench. 
| As soon as the shooting from a preceding 
shift had been completed, the steam 
shovel men immediately commenced to 
loud out the muck which had been blown 
back from the face. The machine men 
and chuck tenders at the same time start 
work on the top of the muck and shovel 
| back the material which still remains on 
}top of the bench. By carrying a short 
pom it possible to clear the same 
| 


was 


Is 
with a minimum amount of hand muck- 
| ing, thus enabling the drilling in the face 
to proceed at the same time that the 
steam shovel is mucking out the heading. 


| This makes it possible for the tunnel 
| work to proceed through the entire 24 
| hours of a day. 

At one of the tunnels a_ different 
method of work was adopted. Here the 
crews were divided into drilling and 
mucking gangs, and worked separately. 


A car was specially built upon which was 
column 17 feet high with 


mounted a a 
jack on each end, with’4 cross bars 
mounted on the same, the drills being 
mounted on the cross bars. $y «this 


method the entire face of the tunnel was 
drilled and shot before the steam shovel 
sturted to *vork, and each crew worked in 
shifts. By this method a maximum speed 
of 90 feet in one week was obtained. Con- 
siderable rivalry existed between’ the 
various crews, and as the progress mule 
by each crew was posted, the men working 
in the different tunnels endeavored to out- 
each other with the result’ that 
excellent progress was made in all de- 
partments. 

The three penstock lines are of riveted 
steel pipe, 7 feet in diameter at the 
lower end and 8 feet in diameter at the 
upper end, at which point they are con- | 
creted into the mouth of the tunnel. A 
forebay 17 feet in diameter at the top, 
8O feet in height and 40 feet in diameter 
at the top of the tunnel, has been exca- 
vated in solid rock a short distance from 
the outlet of the tunnel, where the pen-| 
stock joins the same. The purpose of the 
forebay, from which a spillway leads to} 
the river, is to take care of surges due to 
sudden increases and decreases in load at 
the plant. 

From the power house a 110,000-volt 
transmission line about 75 miles in length 
carries the current to a point near Tulare 
Lake, where it delivered to the dis- 
tributing system for use where needed. 
Since the hydroelectric lines of all Cali- 
fornia companies have been connected up 
for emergency use, it is possible to send 
power generated at one point to any part 
of the State for use. 


do 





is 


The “Super-Destroyer” 


(Continued from page 472) 


the guns, including director aiming and 
firing mechanism. It is, however, doubt- | 
ful whether all this cumbersome and intri- 
cate gear was suitable for vessels which 
were simply enlarged destroyers, and 
therefore exposed to the sort of rough and 
tumble fighting in which headlong dash 
counts for more than science. Moreover, 
experience in other navies shows that the 
5.9-inch gun, with its 101-pound projectile, 
is much too heavy to be conveniently man- 
handled on the slippery decks of a boat 
which moving all ways at once. In 
theory, the German “V-116" leaders ought 
to have made short work of any destroyers 
they were likely to meet in the North Sea ; 
in practice they would probably have been 


is 


| beaten by the smaller British boats armed 





| with the handy 4-inch and 4.7-inch gun. 
| A particularly formidable type of flo- | 
' tilla leader is represented by the five new | 
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Japanese boats of the Akikaze class, 
building under the estimates for the cur- 
rent year. They will displace 1,900 tons 
and have a speed of 38 knots. Four, or 
possibly five, 5.5-inch 82-pounder rapid- 
fire guns will be mounted on the centerline, 
and all six torpedo tubes can be trained 
on either beam. A feature of these boats 
is their large fuel capacity, which is ex- 
pected to give them a cruising radius of 
3,500 sea miles at economical speed. 

It will be seen that the modern flotilla 
leader approximates to the light cruiser 
in dimensions and armament. If the re- 
cent rate of progress is to be maintained, 
“boat” will soon become a misnomer, and 
we shall revert to the “torpedo cruiser” 
of thirty years ago, though on a much 
larger scale. In the destroyer and flotilla 
leader, as in every other type of fighting 
craft, each new demand for increased 
armament, speed and sea endurance in- 
volves a corresponding increase in size, 
and there is practically no limit except 
in the paying power of the nations con- 
cerned. But in every class of fighting ship 
there comes a stage of development which 


fulfils all reasonable requirements, and 
beyond which it is unnecessary to go. In 


the case of the flotilla leader this stage 
appears to have been reached in the 
smaller designs set forth in the table 
shown. War experience has demonstrated 
the all-round tactical efficiency of such 
vessels as the British Seott class, which, 
on the relatively modest displacement o. 
1,740 tons, combine in a high degree the 
essential qualities of a destroyer flagship. 
It is of interest to learn that a tentative 
design prepared at Washington last year 
provided for a vessel of 1,800 to 1,900 
tons, of 37 knots speed, armed with four 
5-inch rapid-fire guns and eight torpedo 
tubes. 


Golf Without a Caddy 

(Continued from page 473) 
in fact works out much more wisely than 
anticipated; when a few ounces can save 
upward of 25 tons as above, the ounces 
are certainly working at some high effi- 
ciency Think of the perspiration and 
utter exhaustion that would overtake one 
were he compelled to go out and raise 25 
tons to the height of 1 foot by hand twice 
a day. How much of either energy or in- 
clination for golf would a man have after 
such an exertion, or by taking the stairs 


| climb about 30 stories in one of our tall 


buildings twice a day? And this is ex- 
actly what caddiless golf has been doing 
to us without our ever suspecting it. 

With the little device I have referred 
to, the simple act of resting the bag down 
on the ground causes it to develop legs 
which keep it upright and very stable, and 
with my eye on the ball and without 
looking around, I am able simply to reach 
back, grasping the bag, and the act of 
lifting it from the ground causes the legs 
to disappear and the bag looks like any 
ordinary “Sunday” bag and is little or no 
heavier. 

Another point that I have found impor- 
tant is the following: We all know that 
“keep your eye on the ball” is even more 
necessary after the shot is made than 
while making it, if you have no caddie. 
It is then the player’s job to watch the 
ball—certainly no caddie is watching it 
for him. Again, one often loses the lie 
of the ball in the rough while stooping 
down to get his sticks, thus causing exas- 
perating delays. I have found that it is 
certainly of surprising convenience to 
have the sticks right at hand, standing 
upright “on their toes,” so to speak; and 
to simply reach back, grasping the bag 
while watching your ball, and be off on the 
next stroke toward the drop long before 
the ball lights. This is of great aid in 
holding your position on the course and I 
find often aids a whole foursome to hold 
its position in play. The unerring loca- 


tion of, and getting right off on the ball is 
certainly an aid, both directly and indi- 
rectly, that can hardly be overestimated. 
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Base and Floo 


one continuous 


Imp érial/Sanitar yybhl6 or 


Put On Like Plaster—Wears Like Iron 


It is a composition material, easily applied in plastic form 
over old or new wood, iron, concrete or o other solic spends 
id 3-8 1-2 in. thick--Does not crack, peel or 
loose from founc jation 
It presents a continuous, fine grained, smooth, non- slippery 
surface, practically a seamless — “No crack, crevice 


joint for the accumulation, of grease, dirt or moisture- SS 
noiseless and does not fatigue. 
The Best Floor 


for Kitchen, Pantry, Bath Room, Laundry, Porch, 
Restaurant, Theater, Hotel, Factory, Office Building, ai 
Station, Hospital--all places where a beautiful, substantial 
and | foot. eas od floor is desire 

of several praction! colors. Full information 
and ry FRE E on request. 


IMPERIAL FLOOR COMPANY 
1144 Cutler Building, Rochester, New York 


On the market 10 years 














THE 100% WIRELESS 
M AGAZINE 

The magic of wireless is 
calling. You can now hear 
wireless phone talk and 
Teceive messages from Eu- 
rope. All aon these and 
hundreds of other import- 
ant things of interest to the 
amateur are in ¢t 
Amateur News. The 

atest and biggest wirc- 

magazine in U. 

Over 100 illustrations, 56 
big pages and over 
articles. 


Nothing but wireless. 
¢ copy willconvince you 
On all newsstands20c, $2.00 
a year, Canada andF oreign 
$2.50. Send. for free 


as 
Radio Amateur News, 237 Faiton Street, New York Ci 








be Real Cowhide Leather Boston Bag 


Ideal we Parcels, Books, Pa etc. 
Used by choppers. students, mechanica 
nurses, business or prof onal me; 
A LASTING and USEFUL GIFT. 
.95 Sizes 15x10x6. Colors, brown or ay md 
eee This wonderful value will be sent b 
c.0. “C.0.D. sured aroa} post an waase in thet. 8 
ay only $.% w — 


Sendno money If not satisfied, mon 7 back on request, 











WHITNEY, THOMPSON £00., Box 308 Boston, Maas. 











=> Cleartone Phonographs 


$4.00 to $200.00 Retail 
Our Sundry Dept. offers Needles 39¢ per thousmnad. 
Motors $1.35 to $14 5 yl ee Arm: ‘= 
Pe ~~ $1.30 to $5. Main Spring 2 

each. Re conda, vd Sapphire ciate 

ab 4 *- at reasonable prices 
Write for our 84-page catalogue, the only one of its 
kind in America, fustrating 33 pom & styles of of 
Talking Machines and over 500 diffe 
graphic Parts. 


- LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 46T, E. 12th rs N. Y¥., U. S.A, 











LEARN WATCHWORK 25 ERS RN OING 
AND ENGRAVING 
A fine trade commenting a good salary and your 
services al ways in demand 
or you can startin busi- 
ness for yourself. At 


BRADLEY INSTITUTE 
The greatest school fox 
watchmakers in the world Ad- 
dress Horological Department H- 
peere, & Ill., for catalogue of in, 








rma Iso teach Optics 
and instroment Repair. 





























Atlantic City is 
famous for its de- 
lightful climate, its 
invigorating salt- 
8ea air, its surf bathe 
ing, its miles of 
Boardwalk and end- yr -~ \ ‘ ) 
less amusements — } | 

andCHALFONTE|| | ~ > 
Hospitable, quiet, 
home-like. 
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Sending Photographs Over Wires! 
(Continued from page 474) | 
Say, at one end it is absolutely opaque, 
but going toward the other end it be- 
comes steadily more transparent until it 
reaches practical transparency. Thus the 
stylus attached to the microphone at the 
transmitting end is at a given moment on 
a black or high spot of the cylinder, and 
transmits a heavy current over the line; 
and this heavy current at the receiving 
end causes the mirror to be so pointed that 
the beam of reflected light strikes the 
opaque end of the finely graduated screen 
and thus fails to make an impression on 
the sensitized receiving cylinder. In this} 
case the receiving cylinder will ,~re- 
ceive an impression, and using it as a 
photographic negative any number of pos- | 
itive prints can be made. It also atten | 
that if the graduated screen is reversed, 
or if the polarity of the Blondel oscillo- | 
graph is reversed, the receiving cylinder | 
can be made a photographic positive. 
|; So much for the general details, but 
| there are numerous refinements, as might 
well be imagined, in an apparatus capable | 
of accomplishing such delicate work. | 
The aperture through which the beam of 
light passes on to the receiving cylinder | 
is of microscopic proportions and is made 
in a silver disk which presses against the 
recording surface. This hole is of a size 
corresponding to the pitch of the feed 
mechanism, so that the light record, made 
in the form of a continuous spiral, has 
its threads so close together that it forms | 
to all intents and purposes a solid photo- 
graphic exposure. Otherwise the spiral 











| would have marked spaces between the 
turas, which would destroy the useful- 
ness of the received photograph. 
Obviously, the transmitter and receiver 
must operate in step or in perfect syn- 
chronism, otherwise serious distortion re- 
sults. To this end a special device is 
used at the transmitting end, for the pur- 
pose of starting the cylinders at both ends 
at the same time. When one cylinder gets 
a little ahead of the other, a special ar- 
| rangement causes its retardation until the 
other cylinder has caught up so to speak. 
This feature of the system comprises spe- | 
cial contact members and solenoids. | 
The cylinder of the receiving apparatus | 
can take a piece of film or a strip of sen- 
sitized paper, and the emulsion of either 
can be of such speed as to take care of the 
rate of operation. The cylinder is con- 
tained in a metallic case of octagonal 
shape, the loading of same being accom- 





| which is obviously an all-important fac- 


| Some photographs are not so detailed as 
| others, hence the transmission can be 


plished in a dark room. By means of a 
number of cylinders and containers, the re- 
ceiver is operated in a manner quite 
suggestive of the conventional camera and 
plate-holders. 

Regarding the rate of transmission, 


tor when the main arteries of the world’s 
communication system are to be leased 
for the purpose of transmitting photo- 
graphs, M. Belin tells us that this is a 
question of quality and fineness of detail. 


done on a somewhat coarser scale. And 
even the finely detailed photograph can be 
transmitted at a faster rate if it is per- 
missible that the copy at the receiving end 
be of coarser quality. Detailed photo- 
graphs can be faithfully transmitted in 
from four to eight minutes each, while 
coarser photographs or those which re 
quire rapid transmission can be handled 
in three to six minutes. M. Belin hopes 
for even more rapid transmission in the 
near fuure. 

Something has been said about another 
contact-making device, indicated by C in 
one of our photographs. This device is 
intended for the transmission of matter in | 
straight black-and-white, as distinguished | 
from the half-tone graduation of photo- 
graphs. In this case a given piece of 
writing, type matter or drawing is trans- 
ferred on to the copper cylinder with the 
aid of a special ink, thus leaving a raised 
impression after drying. The contact 








making member C is simply a make-and 
























‘Money can not buy 


5 oa finer Christmas gift 


O matter how much you spend, you can 

not find a handsomer, more useful, 
more acceptable gift for “him than a Dur- 
ham-Duplex Razor at One Dollar. Packed in 
an attractive case of American ivory, with 
three double-edged, hollow-ground, oil-tem- 
pered Durham-Duplex blades, farnous for 
their wonderful sharpness, this beautifully 
finished razor is sure to bring a smile of gen- 
uine appreciation on Christmas morning. 


Give Him a 





A Real Razor-made Safe 


Standard Set, as described above, One Dollar. 
Special Christmas Model, with gold plated 
blade holder and safety guard, Two Dollars. 


Other Sets up to $12 


Additional Blades 
50 Cents for a Package of 5 


DURHAM DUPLEX RAZOR Co. 
Jersey City, New Jersey 
FACTORIES 

JERSEY CITY, U.S.A, SHEFFIELD, ENG 
PARIS, FRANCE TORONTO, CANADA 
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Aerial Transportation 


Overhead, out of the way of ordinary trafic, the conveyor 
of the Aerial Wire Rope Tramway makes regular trips between 
loading and unloading stations, unaffected by mud, ice, sleet or 
snow. 
This form of transportation, so eco- 
nomical certain conditions, 
was not practical until the manufac- 
ture of wire rope became a commer- 
cial reality. 

Aerial Wire Rope Tramways 
are used very generally in transport- 
ing coal, ore, logs, rock, sand and 
many other materials from where 
they are to where they are wanted. 
Their scope, already broad, has been 
greatly extended by the scarcity and 
high cost of labor. 


Co. has designed Aerial Wire Rope 
Tramways of every type, and erected 
them in practically every part of this 
country, in Canada, Alaska and 
Mexico. Much of their success has 
been due to the efficiency of the 
Broderick & Bascom track cables 
and pulling lines with which they 
were equipped. 

There is a grade of Broderick & 
Bascom Wire Rope best suited to 
every purpose. Our YELLOW 
STRAND, distinguished by having 
one strand painted yellow, is not 
excelled in strength and serviceabil- 
ity by any other rope. 


BRODERICK & BASCOM ROPE'CO., ST. LOUIS, MO. 
Factories: St. Louis and Seattle. Branches: New York and Seattle. 


Warehouses: St. Louis, New York, Seattle. 
Dealers in every locality 


under 


' 
Yow, 


In addition to being pioneers in the 
manufacture of wire rope, for many 
years the Broderick & Bascom Rope 

















MILES ON A 
GALLON OF GAS 





ARE YOU GETTING ANYWHERE 
NEAR THAT—FROM YouR FoRD? 





Suppose you are getting twenty-two miles on a gallon of gas. 
Then, suppose you increased that mileage to THIRTY. There 
are eight miles of added travel— mctoring that didn’t cost 
you @ red cent more than you are now paying—a reduction 
of approximately ‘Airty-tarce and one-third per cent. 


The new Stromberg Carburetor for Fords HAS caused just 
such astounding cost reductions for tensof thousands of Fords, 


A mile- 
874/10 miles on a single 


It established the World’s official economy record. 
age feat that has never been equalled 
galion of gasoline 

Ready for immediate instalation 
proved easy starting attachment. Cail on your local dealer 
or write us for descriptive matter. Beat the high cost of gas. 
Make your Ford a far more dependable anda far more eco- 
nomical car than ever before. 


STROMBERG MOTOR DEVICES CO. 
64 East 25th Street Dept.1116 Chicago, Ill. 


Equipped with new im- 





New TROMBERG Does it! 


CARBURETOR 
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break device actuated by its stylus press- 
ing against and in constant contact 
with the copper cylinder. 

At the receiving end the 
screen is replaced by an opaque 
which has a single vertical slit. 
rangement means that the mirror has only 
two positions so far as the sensitized re- 
ceiving drum is concerned, namely, shin- 
ing through the slip and on to the sensi- 
tized surface, or striking the opaque plate 
and thus making no impression on 
sensitized surface. In this manner 
straight black-and-white matter can be 
transmitted at a high rate of speed and 
the reproduction must necessarily be quite 
faithful. M. Belin told the writer that 
he had transmitted cartoons, manuscript 
and type matter with excellent results. 
Photographie proofs of printed or other 
matter measuring four by six inches can 
be transmitted in four to eight minutes, 
and M. Belin has under construction ma- 
chines which will assure the transmission 
of 10,000 words of text in printed form 
per hour. 

Aside from its application to modern 
journalism, which is obviously the main 
purpose to which all electro-photographic 
transmission systems can be put, there are 
other uses. One which suggests itself to 
us is in the transmission of police photo- 
graphs for the identification of criminals. 


graduated 


Such a use would prove invaluable in 
the running down of criminals. Then 
there is a distinct legal use for such 


a system, in the transmission of facsimile 
evidence, signatures, and so on. There is 
also a military use. Perhaps, too, the sys- 
tem might be put to public use, permitting 


| anyone to transmit photographs over tele- 








graph and telephone wires to distant 
friends, although it would seem that the 
cost of such messages must remain quite 
high for a long time to come. 

The same system can be applied to 
radio, by coupling the Belin apparatus 
with the usual are, high-frequency alter- 
nator, vacuum tube or other type of con- 
tinuous-wave transmitter. All in all, this 
system is applicable wherever wires or 
wireless or even cable is now employed in 
the transmission of human thoughts. 


Recent Patent Decisions 
(Continued from page 476) 
away with the annoying tintinnabula- 
tions, is entitled to protection, where the 
specifications disclose the method, even 
though the inventor is ignorant of the 
scientific principles involved. 

Where a person, by anything which he 
does or says, or abstains from doing or 
saying, when it is his duty to act or 
speak in respect of a subject matter, in- 
tentionally causes or permits another per- 
son to believe a thing to be true, and to 
act upon such belief otherwise than he 
would have acted but for that belief and 
and materially changes his 
position in respect of the matter to his 
detriment, then the first person is not 
allowed, in a suit between himself and 
such other person, to deny the truth of the 


he so acts, 


thing done or stated. Also, delay in 
prosecuting other infringers while the 


validity of a patent is in active litigation 
not constitute laches or negligence. 
Searchlight Horn Co. v. Victor Talking 
Uch. Co. U.S. D.C. of N. J. 


does 





Patents Used by Contractor.—This is 
an appeal to the Court of Last Resort of 
Arizona, and the decision and opinion of 
the Supreme Court of Arizona touches 
upon a matter involving patent law. The 
case was one brought by sureties on bonds 
against a street cleaning contractor con- 
cerning a series of controversies involving 
many 

It is held that a patentee or owner of a 





issues. 


| patent has the right to charge a reasona- 


ble royalty or license fee for the use of 
a patented material or process, and that 
without procuring from the patentee or 
owner of a patent the right to use the 
patented material or process there can be 
no lawful use thereof. Royalties due 
from a contractor for the privilege of 


screen | 
This ar- | 








November 6, 1920 


using a patented process for combining 
materials used in bitulithic paving, and 
machinery used in connection with laying 
such material, held covered by the con- 
tractor’s bond conditioned on contractor’s 
payment for materials furnished for the 
improvement. That the owner of a pat- 
ent process did not file agreement to fur- 
nish all the material and give license to 
use of patents at definite price as re. 


| quired by specifications did not preclude 
the | 


the owner from recovering from contraet- 
or’s surety for royalties due where the 
price was reasonable and neither the city 
nor property owners objected—U. S. Fé 
delity & Guar. Co. v. Calif.-Ariz. Const, 
Co. et al. Supreme Court of Ariz. 


Eliminating the Flash From Rifles 
and Big Guns 

HE production of smokeless powder 

at once rendered the art of locating 
the enemy's batteries comparatively diffi- 
cult. However, such location often re- 
mained possible at night because of the 
flash observed upon the firing of the gun, 
A French scientist, M. Delpech, now pro- 
poses to suppress these telltale flashes, 


|}and his report upon the matter was not 





long ago laid before the French Acaéd- 
emy of Sciences. 

The ball of flame which is formed at 
the mouth of the gun is a result of the 
violent and instantaneous combustion of 
masses of carbon monoxide and of me 
thane, which take fire upon coming into 
contact with the air, where they form a 
detonating mixture with the oxygen of 
the latter, whereupon a second explo- 
sion produces the luminous flash. If ex- 
periments be made with a “75” gun for 
example, with different powders, it will 
be seen that the flash of light is always 
produced with powders that employ at a 
high temperature of combustion, while 
with powder employing a lower tempera- 
ture of combustion the flash is diminished 
in intensity. When a naval “75” which 
is longer, is desired, the gases are not ig- 
nited, since they are too much cooled by 
their passage through the longer barrel. 
In the same manner it is found that the 
same gun cartridge will produce a flash 
or not produce it according to whether 
the barrel of the rifle is short or long. 
These observations at once suggest the 
method by which the flash may be sup- 
pressed—in one way or another the gases 
must ‘be cooled. One way of doing this 
is by adding, to the charge of powder, 
salts which contain water of crystalliza- 
tion and therefore exert an anti-thermi¢ 
effect. Or the cooling may be accom 
plished, on the other hand, by physical 
instead of chemical means; and M, 
Delpech has demonstrated that the flash 
can be extinguished by the addition of 
20 grams of vaseline to the charge of 
powder. In certain kinds of guns it is 
sufficient, indeed, merely to apply a plen- 
tiful coating of grease to the projectile, 
No change either in the pressures or in 
the speed of projection takes place but 
the flash is extinguished. 

The suppression of the flash is more 
difficult in the case of big guns, because 
the mass of gas formed is so enormous. 
But it can be successfully accomplished, 
according to this investigator, by greas- 
ing the entire surface of the cartridges 
with grease or vaseline (20 per cent of 
the weight of the powder). These flame 
less powders were first obtained in 1917, 
and have given entire satisfaction ever 
since the time when at M. Delpech’s sug- 
gestion the diminution in the liberation of 
heat was compensated by a corresponding 
increase in the weight of the powder (4 
per cent). The anti-flash effect is ob 
tained by introducing 2 per cent of vase 
line into the powder. The suppression 
of the flame is complete with the guns 
experimented upon. The vaseline in no 
way modifies the firing action, the pres 
sure and the rate of speed remaining uD- 
altered; furthermore, the vaseline is 
found to exert a powerful stabilizing ac 
tion upon B powder.—By M. Tevis. 
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(14345) W. S. A. writes: I was inter- 
ested in Lieut. C, C. Harshman’s account of 
“A Moonlight Rainbow” in your issue of July 
3rd. This phenomenon is considered to be 
rather rare, but I saw one in England many 
years ago. This was a perfect bow, but lacked 
seen in the solar rainbow. I 
have always understood that lunar rainbows 
are colorless, but Lieut. Harshman does not 
refer to this feature in his account. A. 
Lunar rainbows are rare occurrences The 
moon must be near its full and not far above 
the horizon for one to be seen. The bow will 
be on of the horizon from 
the moon. Lunar halos are frequent on the 
same side as the moon. If early in, the eve 
ning the bow will be in the west and the 
moon in the east. The writer has 
lunar bows, both in the same 
about a half hour apart; faint 
be seen red and yellow as he 
Never more than three are recorded, red, yel 
low and green, and it may be that 
these are to be ascribed to the imagination, As 
the writer recalls it, the lunar bow is spoken 
of in a very old book, “The Phenomena of the 
Four Seasons,” by President Hopkins of Am 
herst College. He that a} 
person may not expect to see more than one | 
in a ranking it with the wonderful | 
autumn, and a grand ice 
storm of winter with all the colors of the 
spectrum brought out in the ice crystals by 
the sun shining upon an earth covered with 
wonderful crystals. 


(14346) J. C. asks: 
tell me the critical 
carbon, 
Understand I 
2. Could you 


the opposite side 


seen two 
and 
could 


evening, 
colors 


recollects. 


some of 





says in substance 
lifetime, 
leaves, 


Could you please 
temperature of hydrogen, 
aluminum, or any element? 
mean the critical temperature. 
state the thermal energy of 
the sun per square yard at our earth’s equator? 
3. Could you give me any information =| 


borom 


the way the American Telephone Company has 
so increased the voice amplitude in apparatus? 
Is it by means of a new coil in wiring—as | 
there are only two coils in wiring, to wit: | 
Henry's coil and Pupin’s coil—do you know it | 
there's a new coil brought out by the afore- | 
mentioned company’s engineering staff? A. 
1. The critical temperature of hydrogen is 
given in the Smithsonian Physical Tables as | 
—240°.8°C. and the critical pressure is 14 | 
atmospheres. There are no critical temperatures | 





given for the other elements which you name: 
carbon, boron and aluminum, in the 
quoted above. Critical temperatures belong 
only to gases and these elements vaporize only 
at very high temperatures. Aluminum boils at 
1,800°C., carbon is computed to boil at 3,600°C 
and is known to volatilize without melting in 
the electric oven, while boron volatilizes with- 
out melting in the electric arc, the tempera- 
of which is that of the carbon vapor | 
which conducts the current across the space 
between the electrodes by its ionization at not | 
The figures given are! 
quoted above, excepting the 
temperature of the electric arc. ! 


tables 


the tables 
last for the 


|} 2. The Solar Constant of Radiation, as it is | 
| termed, is about 1.95 calories per square cen 
| timeter per minute, as given, in the latest book 


upon the subject, “Abbott's Sun.” Dr. Ab 
bott is director of the Smithsonian Astro 
physical Observatory and our highest author 
ity on the subject. This number is the same 
for any place on the earth since it is the 


| heat energy outside of the atmosphere received 


by a surface at right angles to the rays of 
the sun. Of this quantity perhaps 5/8 reaches | 
the earth's surface, the rest being absorbed by | 
the atmosphere, Of course the amount of ab- 
sorption varies with the dust in the air and 
the angle of incidence upon the surface of 
the earth. 3. The amplification of the tele 
phonic current is not produced by coils prin 
cipally, although transmission to a distance} 
was brought about by Pupin by securing reso 
nance of the telephonic circuit by the 


addi- | 
tion of coils to the circuit. Amplification is 
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to which is 


The “e% | 


bulb or audion, 
Lee DeForest. 
Western, Electric Co., the U. 
of Standards and others worked out 
system during the war by which wonderful 
amplification of the voice in the telephone and 
the wireless telephone became possible. 
(14347) H. J. S. asks: Will be 
kind enough to send me information the 
following? From time to time there have been 


due the 
the invention of Dr. 
engineers of the 
Bureau 


vacuum 


you 
on 


articles published in newspapers and maga- 
zines concerning the so-called “Edison Star.” 
This star was supposed to be sent up from 
the Edison laboratory. The fact has started 
quite a discussion and while I read several 
articles including one of recent date by Garrett 
P. Serviss in the N. Y. American stating no 
such thing ever existed, the question remains 


kind enough therefore 
not such a 
While Mr. 


unsettled. Will yau be 
to advise me whether 
ists or ever existed? A. 
was working out his system of electric light 

Menlo Park, New Jersey, bright 
started the story that he was in the| 
habit of hoisting a light at early candle light 
and lowering slowly a little later in the eve 
ning. This light was actually seen from New 
York, it was said in the This was Mr. 
Edison’s star, The light was seen in the west | 
all right, but it was not an electric light over 
Mr It happened that at 
planet Venus was bright in the 
sky a little after sunset, and 
to the west in late twilight. 
It was the evening star which gave currency to 
the tale of the of the story. 
This was in iS7: and it seems the story 
is not dead Nor it likely that the 
truth will overtake the lie. Professor 
Serviss is quite right, although he makes no 
explanation. 


or star ex 


Edison 


ing at some 


west, 


Edison's laboratory. 
time the 
slowly 
setting 


t apap int inventor 

3- 1876, 
yet. is 
now 


(14848) W. G. C. asks: I have read 
many times the theory given for hail storms, 
the idea being that the wind blowing in a 





rotary motion carries the rain drops high up in| 
the cold air and back again into the rain coud | === 
and so on but I have never seen any reason 
why we should get our hail storms after very 
warm weather for several days. The idea oc- | 
curred to me that during very warm weather a | 
large amount of very dry air might rise and 
gather high above the earth. When a shower | 

comes up and rain falls through the very dry 

air this air absorbs a large amount of mois 

ture or really produces rapid evaporation and 

cold on the same principles as the | 
evaporation of gasoline in the auto carburetor 
My idea was that rain passing 
this layer of air after it had been 
and absorbed all the moisture it 
could would be frozen and fall as _ hail. | 
Could this possible ? A. The theory 
that hail stones are carried up and down sev- | 
eral times before fallin from the cloud is| 
based upon the fact that there are usually in 
them several layers of ice separated by softer | 
material, more like snow. It seems neces- 
sary to suppose that the mass has passed 
from a colder to a warmer region several times 
before it became heavy enough to fall out of 
the whirling air. It is not thought that fhe 
ball passes from one whirling mass of air up 
into another but that it is whirled up and 
down in the hail cloud itself, It would be 
difficult to see how the stone could pass out 
of the whirl in which it was borne into dry 
air and back again to be carried up and down 
in this way several times, That it takes on 
material which is frozen hard after it is re- 
ceived can hardly be doubted. It may be that 
your conception of a mass of hot and dry air 
below the cloud is correct. It can easily be 
worked into the ordinary theory of the for- 
mation of hail stones, Any theory must ac- 
count for the several layers of harder ice 
which are found in the large stones by cutting 
them open. 


(14349) T. D. asks: Can a sail boat 
be sailed so that it will travel faster than the 
wind, if so, how will it be headed? Will a sail 
boat travel faster directly with the wind than 
in any other position? A. A sail boat cannot | 
through the water as fast as the wind 
drives it, since it must move its own 

of water out of its path every time 

its length. A sail boat makes its | 
speed with the wind abaft the beam, on | 
the quarter as it is called. This subject | 

fully discussed and figures given for dif 
ferent of boats in the leading bl 
of the ScreENTIFIC AMERICAN of July 31, 1920. | 


(14850) H. J. P. asks how to semaidl 
platinum filings. A. Spread out filings on a} 
large piece of paper and go through carefully | 
with a pair of tweezers to get any solid pieces 
of gold and platinum, then, sift well through a 
strong steel magnet. Speaking of . magnets, 
see that there is plenty of strength; do uot 


through 
chilled 


be 





move 
which 

weight 
it 
best 


moves 


on 
is 


sizes 


| quantity. 
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} use an old one that may have been in a fac-| 


tory a number of years and be played out. | 
Having gotten a good one, always keep a 
piece of steel on the two ends to keep the | 
magnetinsm from running out. In passing the 
magnet through small atoms of gold and plati 


|} num will adhere to the iron or steel filings. 


| (sulphuric acid and 


These may be put into an old pickle crock 
water), which will eat 
the iron or steel and precipitate the precious 
metals, When a sufficient quantity is recov 
ered these filings are placed with the others 
for separaitng. If a lot of oily waste, buffs, 
etc., are in the stuff to be refined, the same 
should be put into an iron pot or large iron 
frying pan and burned out over a gas plate be 
fore putting the magnet through. After sepa 
rating, place in a large evaporating, porcelain 
dish and to every ounce of filings add three 
ounces of chemically pure muriatic acid and 
nitric acid. While any quantity 
of filings may be treated yet it hardly 


one ounce of 
pays 
to put less than 20 ounces through at a time. 
If filings are largely gold, the acids, which 
are previously mixed in the proper propor 
tions, should be added slowly and a little at 
a time for a rapid action would result in the 
mixture rising and spilling over the edge, 
thereby losing some of the metals The dish 
should be placed on a sand bath over a gas 
plate burner and should be kept hot. A glass 
funnel may be placed over the dish to prevent 
loss. When all is dissolved, which may be as 
certained by stirring with a glass rod, turn 
off the gas and let cool. Then pour into large 
crock in which are ten or fifteen quarts of rain 
or distilled water or water which has been 
boiled and cooled, Let stand a few hours, or' 
until next day, and a precipitate will be 
found on bottom of crock. This is chloride 
of silver, Carefully siphon liquid into an 
other crock, or pass through a funnel with 
filtering paper to recover any articles or silver 
which may be still in the liquid; mix up 
about 20 ounces (for 20 ounces of refinings) of 
fresh powdered sal ammoniac in a little water, 
pour in liquid and stir well. In a few hours 
the platinum will be found on the bottom of 
the crock. The liquid is siphoned off into a 
fresh, clean crock, filtered to recover any fur 
ther traces of platinum and with the precipi 
tate well dried and subsequently melted in the 
regular furnace, The gold is recovered from 





the liquid by adding about an equal bulk of 
water and dissolving about 20 ounces of sul 
| phate of iron (green copperas) in a little water, 
; add and stir thoroughly. Let stand for a few 
hours, pour or siphon off liquid and the gold 
| will be deposited in bottom of crock in the 
form of a muddy brown sediment. This is 
collected, dried and melted in regular crucible. 
The liquid will contain traces of all the metals, 
also the copper used in alloying, so should be 
poured into sink for further recovery by the 
refiner. The metals recovered this way are 
not chemically pure, only commercially so, 
and are used in the general run of jewelry 
manufacturing. It is safe to assume that in 
the melting of platinum all traces of silver, 


} 
copper, ete., are destroyed as the high tem 
perature would cause these metals to volatilize 

} 


renewable 


=F USES= 


| Constant inspection at the plant 

| and by the Underwriters’ Labo- 

ratories insure accurate rating in 
all Economy Fuses—they afford 

| dependable protection in the cir- 
cuits of all industries using elec- 
trical energy. 


Economy “Drop Out’ Renewal Links cut 


annual fuse maintenance costs 80 per 
cent. as compared with use of “one- 
| time” fuses. Nothing is discarded in a 
blown Economy Fuse but the inexpen- 
sive “Drop Out” Renewal Link. 
The fibre cartridge, heavy end caps and 
the winged washers which lock the fuse 
and make renewal the work of a few 
moments only, are virtually indestructi- 
ble. They are used over and over again. 


Be Sure to Specify Economy Fuses 


| 

| 

: 
| For Sale by all leading Electrical 
| Jobbers and Dealers 
| 

| 

| 

| 

| 


Economy Fuse & Mfg. Co. 
U.S.A. 


Economy was the first line using an in- 

expensive bare link for restoring a blown 

fuse to its original efficiency to be Ap- 
| proved in All Capacities by the Under- 
writers’ Laboratories 


Chicago - - - 











so that only probably metal remaining would be 
iridium. Sometimes this metal is not dis 

solved and it is thrown down with the silver. 
To separate, dissolve the silver in nitric acid 
only, dilute well with water and hang in a few 
pieces of copper, old boiling out pans will do, 
|} and in a day or two the silver will be thrown | 
down when it may be dried and melted with | 
|; a little borax. The iridium, trace of platinum, 
ete., not being attacked 
nitric acid are recovered from the bottom of 
crock and melted. If all details are carefully 
earried out, the average shop can get out its 
own filings, In mixing and adding filings to 
acids in the first operation, the acids must 
be well heated before action, especially on 
takes place. The acids must be 
well put in dish first, well heated and the| 
' filings sifted, in a little at a time, stirring well 

with a glass rod, so that metals are constantly 
exposed to the acid, The 
ammoniac and copperas (20 ounces each) are 
for about a like weight of the metals and 


and dissolved by the 


platinum, 


amounts of sal 


should be, of course, reduced or increased in 
proportion. All work with 
done in a separate room or where there is a 
off fumes. 


place of the sal am 


acids should be 
large chimney to carry Some re 
finers use oxalic acid in 
To be sure of 


moniac; results are the same, 


getting strength it is best to buy sal ammo 


niac in lump form and pulverize it as mortar 
is required. 

(14351) A. D. MeN. asks: Will you 
please tell me whether creosoted wood is an 
electrical conductor or an insulator. A. 
sote is an insulator, and wood treated with 


Creo- | 


i creosote would have higher insulating value | 
| than when untreated 
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ONALEACTORY SYSTEM 


FACTORY FINDING “FILING STOCK 
TRUCKING MEN WANTED 


COUNTING 


MATERIAL AND MATERIALS 





> tinkie.. 


The Machine That Takes A Minute To Save An Hour 
SAVES DAYS ON INVENTORY 


URING inventory the saving of time and labor is tremendous when the thousands of 
I items in stock and store rooms are counted in bulk on National Counting Machine: 
Not only is there a difference of days in time but the counts are more accurate than can 
possibly be obtained by hand or by any known method of computing or gstimating 
National Counting Machines will count anything from feathers to forging or show 
lineal or square foot contents. They are built in 27 types and sizes. 
Bulletin No. 14 C. M. giving complete description will be mailed on request 


ACTORY SYSTEM shale 
111 Factory Street, Chicopee Falls, Mass. 
DEPENDABILITY 





COUNTING 
MACHINES 
FacTory ADJUSTABLE 


Lirt-TRUCKS Stee. Sw ecvisc 





NATIONAL COUNTING MACHINES 








To Make Safe Your Margin 


If a falling market cuts into your profit, cut out waste 
of work-hours on machines where no, work-records 
are kept. Bring down the labor-cost by setting down 
the operator's productior:— automatically raising the 
volume with a 


COUNTER 





The large Set-Back Re 
olution Counter at right 
is less than % actual 
size. The small Revolu- 
tion Counter below is 
shown nearly full size. 








The Set-Back Revolution Counter above rec- 
ords the output of the larger machines where the revolu- 
tion of a shaft registers an operation. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, according to purpose. Price, with four 
figures, as illustrated, $10.00 (subject to discount). 

The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
Though small, this counter is very 
its mechanism will stand a very high rate of 


indicates an operation 
durable ; 
speed, making it espec ially adapted to light, tast-running 
Wil! subtract if run backward. Price, $2.00, 





machines. 


Everywhere that conditions demand economy in manufactur- 
ing, Veeder Counters can serve there’s a model for every 
machine. Booklet with complete line free on request. 


The Veeder Mfg. Co., Hartt Com 











- 






























SCIENTIFIC 














formerly and still 


_ be many young men, some of 

ime e = . » . 

att tn de whom today hold highly paid 
E. Q. CANNON positions. 


He has thought efficiency for 


I borrowed the 


oo a ee fifty years; he has taught it for 
course, From the first forty years; during twenty years 
lesson have taken a ‘he slowly collected data for this 
a Ss eS course. 
conditions caused by Efficiency is the modern 
the war, I am doing worker of miracles. It turns 
very, we er en failure into success—it takes 
7 es the man from the tail end of 
Long ago, before the his profession and puts him on 
geerrs. was ma the top—it gives health to the 


sick man—it gives leisure 


self in lump sums, in 
increased ealary and to the harried, over-worked 
in mental, and p Lys man—it gives security to 





the worried man. Efficiency 


will make a success of the 

I was breaking dow It seemed almost foolish business you are in now. 
for one in my finan ai and physical condition to 

invest money in a course that would mean more You don’t have to change 

“= tw >| desperate. your profession or your 

Within 2 months | was catching up in work, my ] 

bank account was growing larger My health was business. Efficiency simp y 


is the shortest, best, sim- 
plest way to do the things 
you are doing now. No 
matter who you are, Ef- 
ficiency is the thing for you. One-third of our students are 
executives and owners, one-sixth are professional men, 
the others, accountants, salesmen, engineers and 
men in every walk of life. Many are women, 
housekeepers. 


FREE — This Book 


20 Chapters, In Colors, Illustrated 


ining its normal state. 


GEO. 


apidly rega 


D. HALSEY. 
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" Review 


oe 
. . . : Revi 
Send for this book. It contains the answer CGonedus 
to the ever-present question of “Where is 
a . 9% . . 30 Irving 
the Money Coming From? Some of the ~ site 
chapter What is Efficiency? For Whom is New York 
Efficiency? How are You Taught Efficiency? 
Are You Ear-minded or Eye-minded? Most Send me free 
Failures are Due to Guess-work. You Use Only and without obli- 
Half Your Power. To What Do Some Men Owe wang wea yh ch 
Their Succe Health Culture, Personal Finances. orn to tacen Ge 
Mr. Emerson's Message to You. particulars about your 
ending s coupon costs you nothing, will put you on __, Course in Efficiency and 
he road to leisure and success. It will give you a wider “Story of Emerson. 
o i This course is not an expense. 
isn’t « an investment for future returns It : 
pays for itself with the first page of the first lesson. DURERO. cc ccccescccccccccccsess 
r AGEGPORB. 20 ccc ccccccccccccccscccece 
REVIEW OF REVIEWS CO. 
30 Irving Place “t- New York Ce eer rT rt 
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NEW BOOKS, ETC. 


“PRACTICAL ENGINEER” 
Book AND Diary 
The Technical Publishing 
ISmo.; 755 pp.: illustrated. 
This familiar British annual comes of age} 

with this which maintains the usual | 

practical between the comprehensive 
and the Great Britain has recently 





POCKET 
London : 
Co., Ltd. 


ELECTRICAL 
FOR 1920. 


issue, 
balance 
compact. 


tion of Scientific Methods to the Selec- 
tion, Training and Grading of Employ- 
ees. By Henry C. Link, Ph.D. 
York: The Macmillan Company, 
8vo.; 440 pp.; forms. 

Psychology as applied to industry has now 


may be beneficially compared and judged. The 
employer wants to select the fittest applicant, 
and to bring him to maximum efficiency by the 
quickest and soundest methods. The author of 
this work avails himself of the experience of 
both psychologists and industrial experts. He 
takes a representative industry and gives an 
impartial account of tests under working con- 
ditions; guides the reader to a practical in- 
vestigation of such tests; and enables him to 
put the right tests into operation. Anyone 
considering the abolition of old, happy-go- 
lucky methods will appreciate the concrete 
help the volume extends. 


THoMpson, D.Sc, 
F.R.S. By Jane Smeal Thomp- 
“x G. Thompson, B.Sc. 

New York: E. P. Dutton and Company, 

1920. S8vo.; $12 pp.; illustrated. 

This biography portrays the scientist through 
his work; it is a charmingly written and in- 
spiring record of a busy and useful life. As 
lecturer, writer, discoverer and _ inventor, 
Thompson contributed largely to electrical 
science, wrote biographies of Faraday and 
Kelvin, delved into light and radiation, and 
optics and illumination, and received, if some- 
what tardily, recognition in a long list of 
honors and degrees. Thompson had also a de- 
lightfully human _ side; he wrote poetry, 
painted pictures, and took a huge enjoyment 
in family life. His many-sidedness is faith- 
fully reflected in the biography, and makes it 
absorbing reading for all, whether scientists 
or not. 


BRITISH AIRSHIPS. 
Future. By 
jor, R.A.F.). 
Company, 1919. 
trated. 

In 1914 the British airship was rather a 
| joke. The war period saw the British airship 
fleet the largest in the world; it cruised 89,000 
hours and covered two and a quarter million 
| miles. Major Whale follows this remarkable 
| development step by step, using 24 plates to 
| illustrate army and navy types. The airship’s 
| sterling work in the war is crisply reviewed, 
and the reader is enabled to talk intelligently 


SILVANUS PHILLIPS 


LL.D., 
son and 


Past, Present 


Lane 
illus- 


New York: John 
12mo.; 244 pp.; 








and | 





| of its terms, too, 
} are 


| himself 


sought to relieve inventors by a new Patent 
Act: its main provisions will be found here, 
with many other up-to-date additions and re- | 
visions. The buyers’ guide in French, Spanish | 
and Russian is a markworthy and helpful 
section of the little book. 
MotionisM. By E. J. McCarthy Morris, 
| F.R.C.S. London: The Caxton Press, 
| Ltd. 12mo.; 130 pp. 
“Motionism” is an attempt to explain the 
| visible world, and to furnish am acceptable 
foundation for a universal religion or ethical 
philosophy, by taking as starting-point a sim- 
ple experiment from which the author arrives 
at a “‘trinity’ of matter, mind and motion. 
Wh ° h C I Y, ? Sitver. Its Intimate Association with the 
Ic ase S ours e Daily Life of Man. By Benjamin 
White. New York: Isaac Pitman and 
Here are five men who found a solu- Sons. 
tion to an unanswerable problem in the The author, a British economist and statisti- 
cian, sets before us the story of silver, from 
Emerson Course in mining, extraction and marketing to its con 
sumption by the arts and industries and its 
use as currency. He pays a compliment to 
PERSONAL EFFICIENCY |} the annual report of the Director of the 
| United States Mint as “the principal, one 
| might almost say the only, authority upon 
Read their letters at the left and | world statistics.” The interesting little work | 
H then remember that these are only | quotes freely from this source. 
five out of 45,000 who have already At — "re 4 — — ade 
» ~ . i M.A., B.Sc. New York: saac 
hoot ~> _ enrolled. Each of the 45,000 is Pimaaat and iene. 8vo.; 112 pp.; illus- 
; getting what he wants most. trated. 
Harrington Emerson ac- | While this handy little book devotes some 
closes the secret. quired in practical work with | space to theoretical considerations that ini- 
JOHN D. MeEWEN. many corporations the knowl- | tiate the student into the study of chemistry, 
I was unable to keep edge and experience that en- its aim and end is rather instruction in the| 
up with my wort abled him to write this course. commercial and domestic importance and uses 
=~ pmrng 8 ——, 5 He is the President of an Ef- of these wonder-working substances, Its facts | 
before 2 head sone ficiency Company directing ef- are simply and interestingly put before the 
hrough he third les- ficiency work in a number of reader, and form a very good introduction to 
cepy ey - corporations. In his work he further study. 
than has had to teach and train EMPLOYMENT PsycHoLocy. The Applica- 


New | 
1919. | 


reached a point where methods and results| PAINTS AND VARNISHES. 


of rigids and non-rigids, 
and the 
prophecies 
| crossing of the Atlantic, have already become 
| historical facts. 


THE RoMAN CIVILIZATION. 


‘Through the Eye,” 
fairly 
and omits sujects that do not lend themselves 
to pictorial treatment. 


THE ENGLISH OF COMMERCE. 


literary 
tractive, 
| dynamic 


ends, 








i 


| 


George Whale (Late Ma-}| 
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gross and net lift, 
Some of the 


notably the 


of ballonets. 
final chapter, 


operation 
of the 


By A. F. Giles, 
M.A. London: T. C. and E. C. Jack, 
Ltd. Svo.; 160 pp.; illustrated. 

This is the fourth volume of a series called 
in which the text, though 
copious, is subordinate to the pictures, 


This method holds the 


attention, and gives a fresh impression of 
social, economic and political conditions in 
old Rome, Religion, militarism, art and in- 


dustry are all reflected in the beautiful plates. 
The 
another volume by the same authority, 
been rearranged and thoroughly revised. 


text is for the most taken, from 


but has 


part 


By John B. 
Charles Scrib- 
435 pp.; illus- 


York: 
Svo. ; 


New 
1920. 


Opdycke. 
her’s Sons, 
trated. 
Susiness English is an art 
English, it must be correct and at- 
but in addition it must a 
force that persuades to action. Many 
are peculiarly its own; these 
the Mr. Opdycke's 


in itself; like 


possess 


ignored in schools, 


work applies words and sentences to definite 


teaches how to write convincing human 
letters in place of the atrocities of the past, 
is particularly helpful in advertising and face- 
to-face salesmanship, and will make itself in- 
valuable to all who would energize their busi- 
ness language. Every page abounds in sound 
principles and the best practise. 


Business Law. By Thomas Conyngton. 
New York: The Ronald Press Com- 
pany, 1920. 2 vol.; 8vo.; 870 pp. 


With laws pouring in a steady stream from 
our federal, state and municipal law mana- 
factories, it becomes increasingly difficult for 
the business man to avoid the verboten, how- 
ever honest his intentions. Still, there are 
guiding principles and general rules a knowl- 
edge of which will help the man of affairs 
immensely. These principles a lawyer who is 
schooled in practical business sets 
forth in this well-ordered working manual. It 
covers in the form of an edifying reading 
course all the main divisions of business— 
contracts, sales, insurance, employment, pat- 
ents and trademarks, taxation, and many other 
points, providing the business man with an 
authoritative basis upon which to make all 
decisions involving business and property. 


By Arthur Sey- 


mour Jennings, F.I.B.D. New York: 
Isaac Pitman and Sons. 12mo.; 108 
pp.; illustrated. 


This helpful manual of condensed informa- 
tion treats of paints and varnishes with par- 
ticular reference to their properties and uses. 
Property owners and architects, as well as 
painters, will find here the characteristics that 
determine quality, the quantity necessary to 
cover a given surface, and the probable dura- 
bility of the coating, with descriptions of 
paint-making machinery and the latest spray- 
ing apparatus. Whitewashes, distempers and 
enamels are included in the discussion. 


AGRICULTURAL Prices. By Henry A. Wal- 
lace. Des Moines, Iowa: Wallace 
Publishing Company, 1920. S8vo.; 224 
pp.; illustrated. , 
Innumerable persons are directly com 

cerned with farm product prices. This 

work will be useful to all such, and more par- 
ticularly to agricultural students, corn-belt 
farmers, and farm organizations, The reader 


will gain from it a precise knowledge of price 
making factors and forces; to understand 4 
force is to be in a position to cope with it 
intelligently ; and in the case in point there is 
hope that a wider understanding may result 
in the avoidance of costly mistakes, fair com- 
pensation, and less violent fluctuations. The 
work is adaptable to college courses, and 
stresses the application of statistical laws. 


New York CuHarities Drrectory, 1920. 
By Lina D. Miller. New York: Char- 
ity Organization Society. S8vo.; 417 pp. 
Social service is carried on in so many 
different ways, by so many different organl- 
zations, that this Directory of Greater New 
York’s activities is absolutely necessary to 
those who need to trace its ramifications. 
The 1920 edition provides easy approach, not 
only to the institutions whose names are 
known, but to all organizations of any de 
sired class, of any required borough, and 
also to the individuals prominent in the ad 


ministration of the various efforts toward 
health and rehabilitation. Its scope is broad, 
and includes religious, educational, medical, 


industrial and civic work. 
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Cold Ahead ! Change Oil 


A winter lubricating message of vital importance 
to drivers of the cars listed here in red 


ee 


HY is it so hard to start the engine in 
freezing weather ?” 


“Why do I have troubles with the starter, 
the oil pump and the batteries ?” 


Winter weathe: emphasizes the importance 
of the Vacuum Oi] Company’s Chart of Auto- 
mobile Recommendations. 


Fourteen years ago when the first edition 
of this Chart was prepared, it was found 
that not only did different cars require dif- 
ferent oils, but that many cars required a 
different grade of oil in winter than in 
summer. 


Today in specifying the correct grade of 
oil for winter lubrication, the following fac- 
tors must be taken into consideration: 


1. Ease of starting of engine 

The type of lubricating system 
Location of the oil pump 

Size and mesh of the oil screen 
Size of the oil piping 

Exposure of the oil piping 


naw + ww N 


Thus, when freezing weather 
may be expected it is found that 


certain cars should be supplied with oil of 
greater fluidity in order to— 


1. Avoid undue strain on the starter and 
batteries 

Permit quick and easy distribution of the 
oil to all frictional surfaces 


N 


3. Permit positive oil deliyery by the oil pump 
4. Avoid clogging of congealed oil in piping 
or oil screen 

Experienced motorists and repair men 
now realize that the winter oils specified 
the Chart shown here provide the utmost 
freedom from cold weather troubles. They 
have found that these oils distribute quickly 
to every moving part. They know that 
such protection is vital in winter. 


In changing from a summer to a winter 
recommendation, the proper method is to 
drain all the old oil from the crank-case when 
the engine is warm; pour in a quart of clean, 
light lubricating oil (do not use kerosene) ; 
turn the engine over a few times, by hand or 
starter, to cleanse the crank-case; drain out 
this cleansing oil; and then refill 
with the correct grade of Gar- 
goyle Mobiloils for winter use. 


| %, 
) Ly 


_ 










Chart of Recommendations 
for AUTOMOBILES 
(Abbreviated Edition) 

How to Read the Chart 


HE Correct Grades of Gargoyle Mobiloils for e 
gine lubrication are specified i the Chart below 
A means Gargoyle Mobiloil “A 
B means Gargoyle Mobiloil **t 
E means Gargoyle Moliloil “tI 
Arc means Gargoyle Mobiloil Arctk 


These recommendations cover all models of 
both passenger and commercial! vehicles unless 
otherwise specified. 


Where different grades cf Gargoyle Mobiloils are re 
mmended for summer and winter use, the winter recom 
mendation should be followed during the entire period 
when freezing temperatures may be experienced 

This Chart is compiled by the Vacuum Oi] Company's 
Beard of Autemotive Engineers, and constitutes a scien 
tific guide to Correct Automobile Lubrication 

If your car is not listed in this partial Chart, consult 
the Chart of Recommendations at your dealer's, or send 
for booklet, “Correct Lubrication,’ which lists the « 
rect Grades for a// cars 
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Specialists in the manufacture of hig h 
sige lubricants for every class of machinery 
blainable everywhere in the j 








- NEW YORK, U.S.A. ,. 
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Domestic Branches: 


New York, Boston, Philadelphia, Pittsburgh, Detroit, Chicago, Minneapolis, 


Indianapolis, Kansas City, Kan., Des Moines 








Ne eee 
The complete electrification of its mechanical units is 


one of the greatest progressive movements any industry 
can undertake today 
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Electric motors, direct 
connected to machines, 
is the most advanced ~ 
and advantageous 
method of operation. 








, Reversible Planer Motor— 
Makes the chips fly fester.” 
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Electricity concentrates efficiency 


HE modern machine shop affords a most striking 
example of what may be achieved by the electrical 
operation of its machines and tools. 
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Nothing is subordinated to power distribution—the 
machinery is placed in production order, and operated 
by direct connected electric motors with variable speed 
control. By this method, compact arrangement of 
equipment means only concentrated efficiency, for all 
the desirable space is occupied by productive machines. 










Storage Battery Truck simplify 

SS RS Cea The electric system also affords a simple and profitable 
solution of operating trucks, conveyors, furnaces for 
tool repair, ventilating fans, and like equipment. 


A small increase in production will more than balance 
the initial expense of the electric plant—there is a 
marked increase in production at every point where 
electricity is applied—consider the gain in complete 
electrification. 
Producers! Adjustable Speed Motor 

direct connected to lathe. 
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